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Numbbb, 

AbiBara angulata 

..1022 

— — bifsBoiata 

..1022 

eoheriuB 

690, 1022 

jhana , . 

..1022 

fraterna 

..1022 

-fylla .. 

. . 1022 

fyllaria . . 

..1022 

kausambi paionoa 

..1022 

neophron 

1022 

— - chelina 

. . 1022 

gratiuB 

. 1022 

neophron 

. 1022 

neophronide 

..1022 

pninoBa . . 

..1022 

Ablabea oalamaria 

. 669 

pavo 

.. 688 

AbruB precatoriufl 

.. 189 

Abutiion 

.. 226 

— — aBiaticum 

.. 226 

■ ' bidentatum 

.. 226 

— oomutum 

.. 227 

fnitiooBom 

. 227 

indicnxn 

.. 226 

mutioum 

.. 226 

Acacia 

.. 246 

arabioa , , 

45, 246,627 

oateohu . , 

.. 246 

jaquemonti 

.. 246 

— — leucophloea 

.. 246 

pennata . . 

442, 945 

ienegal , . 

.. 246 

Aoanthion hodgBoni 

.. 824 

Aoanthii apinoides 

.. 773 

AoanthopneuBte nitidus. . 

.. 991 

' oooipitaliB 

.. 606 

- — — trochiloidei 

606, 991 

* ' TiridanuB 

.. 606 

Accentor Wmalayanui .. 

.. 609 

Dcpalenaii 

.. 609 

Accipiter 

1007, 1008 


Numbbr 

Accipiter nisus . . 181, 617, 775, 846, 1009 
j — virgatuB . . . . 181, 1009 


Acen)8 nopaletiBis 998 

Aehyranthes 817 

aspera rtl7, 818 

Acinonyx 44 

jubatuB 44 

vonaticnB 44 

Acisoma 492, 493 

panorpoideB panorpoideB. 492, 498, 

686 

Acomys 785, 967 

cahirinuB . . . 781 

dimidiatuB . . . 967 

flaviduB 967 

AcridothereB ginginianuB . . 588, 992 

triBtiB .. 588,607,772,992 

Acrocephalus dumetorum. 586, 605, 991 

Actinodura egertoni egertoni . . . . 989 

ActinopteriB diohotoma 987 

Adelura oeeruleicephala 608 

J^don familiariB 292 

iiOgialitiB alexandrina . . . . 187, 294 

dubia . , . . 187, 696 

iKgithaliBcuB erythrooephaluB .. ..602 

— niveignlarii . . . . 608 

JfigithaloB erythrocephaluB erythro- 

oephaluB .. 770 

Jfigithina tiphia 586, 989 

J^rideB criBpum 486 

iEraa .• 616 

— lanata 817 

— — pBoudo-tomentosa .. *. 817 

tomentoia . . . ;222, 234, 540, 816 

iiSBalon ohioquera 182 

. reguluB 846 

JfithiopBar fuBcuB 607,902 

iKthopyga gooldiea 612, 996 

— ignioauda . . 428, 996 

— saturata 996 
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Kvmdbb. 

.^thopyga seheriaa 

.a 996 

Ageratum 

.. 533 

conyzoidea 

.. 588 

Agrionoptera 

.. 147 

lineata 

.. 153 

limularia .. 

.. 147 

Ailanthua excelaa 

625 

Ailurua 

.. 860 

— fulgena 

.. 360 

Ainalisea pteropoda 

.. 696 

Alaotagolua indicna 

.. 778 

Alauda gulgula 

690, 996 

Alaudula adamai 

174, 590 

— raytal 

.. 995 

Albi7.zia 

.. 240 

-lebbek 

.. 246 

atipulata 

.. 828 

Alcedo beavani 

.. 998 

ispida .. 176, 691, (514, 9»7, 9«8 

Alcunia atriatuB 

.. 990 

Alhagi oamelorum 

.. 241 

Allactaga hotaoni 

.. 986 

— indioa .. 

93(}, 987 


.. 936 

— williamai 

.. 986 

Allium 

.. 973 

— - oepa 

.. 978 

Allophyllna cobe 

477, 946 

Ailotinua apthoniua 

.. 102 

fabiua panormia 

..1023 

honfieldii continentalia 

..1023 

— nivalia Bubatrigoaa 

..1022 

— aubviolaoeua , . 

..1022 

— — manyohua 

..1022 

Alw ap 

.. 973 

Alaeonax latiroatria . . 588, 607, 993 

* muttii 

.. 667 

— rufloaudua 

.. 607 

Aitemanthera 

.. 818 

triandra . 

.. 818 

Alyaicarpui 

.* 240 

, hamoauB 

.. 240 

1 monilifer . . 

.. 240 

— M. rUgOBQS 

210, 241 


.. 241 


Numbik. 

Alysioarpui vBgioalis 240 

Amarantut 810 

blifcum oleracea ..816 

gangeticui 816 

— I ■■■— — trigtiH . .. 816 

paniculatns 816 

polygamus 816 

spinosus 816 

viridis 816 

Amauromia phoeiiicnnis 18A 

Amblypodia . . 438, 444, 447 

anita . . . . 444 

Ammannia . . . . 210, 526 

degyptiaca 215 

arenaria 211 

attonnata 215 

auriculatn . . 210, 211, 213, 215' 

— australaaicH 212 

baccifura 210, 215 

coceinea . . . . 211 

cordata .. 215,216 

(lebiliB 215 

dcDfliflora 215 

desertoruni . . 210, 213, 527 

floribunda . . 212 

glauca 215 

indiou 215 

japonica . . 212 

lanceolata . . 215, 216- 

lougypuB 211 

- madagaacarieDBia . . , . 212 

multiflora . 210,212,214,527 

octandra . . 210, 211 

parviflora . . 212 

— — puailla . . 211 

raoemofla ,211 

aalicifolia .. .. 215,216 

Benegalenaia 215, 214, 211, 210^ 

triflora 216 

•undulata ,211 

veiicatoria 215‘ 

wrightii 211 

AmmanoUa linearia ..211 

Ammoperdix bonhami 294 

AmnaliGAni eoronatni . . ftiM. 
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Anapbffiii mesentina 
Anathana . . 

. — ellioti . . 

' — pallida , . 

wroughtoni 

Anaa boscas 

— paoilorhyncha 
Anax guttatuB . . 
Anciitrodon millardi 
Andrographis 

eoliioideu 

Andropogon 

annulatufl 

fovtiolatua 

iwarancuBa 

pertuBUB 

sorghum 

squarrosuB 

Androsace rotundifolia 
AnogeissuB . « 

— acuminata 

pendula 

— rotundifcdia 

— sericea 

AnomalocooouB iudicuB 
Auorthura ueglecta 
Anourosorex 

— assamensis 

squamipes 

Anser ferns 

— — indicus 
Anthenea roylei . . 
Anthipes poliogenys 
Anthothreptes simplex 
Anthraooceros albirostris 
ooronatus 
Anthus blakistoni 
— ' oampestris 

maculuB . . 

^ richardi . . 

««« — Toiitoeas . . 

mfulns , » 

— — similis ^ . 

— — spinoletta 


Number. 

i90 
28 
29 
29 
29 

191,291, 842 
676, 842 
.. 874 
.. 678 
.. 811 
.. 811 
.. 981 
.. 981 
. 981 
.. 981 
.. 981 
.. 981 
. 981 
.. 696 
.. 626 
.. 626 
.. 526 
.. 626 
.. 626 
627 
.. 606 
.. 68 
.. 38 
.. 38 
190, 620 
190 
300, 301 
.. 998 
.. 867 
176,998 
671 
.. 173 
178, 612 
612,995 
.. 996 
.. 612 

689. 612. 996 

178. 612. 996 
612 


Anthus striulatus 

trivialis , . 

Antieharis 

glandulosa 

— linearis 


Antidesma ghassembilla 
Antilope cervicapra 
Aonyx 

- cinerea . . 

-- leptonyx . . 
-lenconyx 
Aphmeus .. 

concanus 
himalayanus 
hypargynis 


..349 
..349 

.. m 

. . 473 

..478 
. . 478 

. . 482 

icliita 477 

-ictis 4Hl, 482 

- lazularia 478 

- lillacinuB 481 

-lohita .. .. 478, 480,482 

- syama 478 

- vulcanus 473, 478 

- zebrinuB 478 

- zoiluB 478 

Aplnda 980 

— aristata 980 

Apodemus 786,966 

agrarius • ..782 

' ariaous 966 

Biiblimis , . . . 966 

sylvatious pentax . . . . 966 

■ ■ ■ rusiges .. ..966 

— — wardi, 966 

Aquila •• ^>36 

bifasciata, , . » 616, 631, 637, 638, 

639, 846 

chrysaStns. 248, 616, 630, 631, 633 

fulvesoons 180 

heliaoa • . 1 80, 631 , 636, 638, 846 

imperialis 180, 632 

maoulata . .247, 631, 642, 846 

vindhiana . . 180, 693, 631, 640, 642, 

846, 1041 

Araohnechthra asiatioa 612,174,286, 
691, 867, 996 


Number. 

.. 996 
173, 612 
.. 549 
.. 649 
.. 640 
.. 946 
m>6, 841 
.. 849 
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NtrHBia. 

Araohnecbthra flammaxillaris 

. . 856 

Araobnothera aurata 

..669 

. — longirostis 

. . 670, 996 

magna 

428, 670, 996 

Arboricola torqueola 

. . 619, 849 

Arcbibuteo 

. . 664 

bemiptilopuft 

. . 681, 664 

Arctictis 

• . 63 

— binturong 

. • . . 63 

1 gairdneri 

. . 63 

Arctogalidia 

. . 52 

louootis 

. . 62 

Arotonyx 

. . 281, 847 

coUaris 

347, 848, 823 

— dictator 

.. 847,848 

taxoidea 

347,848 

Ardea cinerea . . 

189,698,620 

manillensis 

. , 189, 697 

Ardeola grayi 

190, 698, 620 

Ardetta cinnomomea 

..698 

minuta . . 

..294 

- AincinaiB 

..698 

Ardisia hunilia 

.. 871 

Argemone 

..219 

mexioana 

..219 

Ajrgya caudata . . 

. ; 686, 603 

- — - earlii 

686, 676, 988 

- longiroatris 

..988 

■ .. maloolmi . . 

. . 686 

Arbopala 

446, 466, 467 

aKcaiift . . 

. . 446 

— amantes . . 446, 447, 44H, 460, 


463, 464, 760 

anita . . . * * 

. , 446 

atrax . . 

. : ‘ , . 464 

.l^zaloidea 

.. 446 

— i^Daraioa 

. . 446 

— — oentaurua . . 122, 446, 447, 463, 


466, 760 

oorroBoana 

.. 447,460 

— eumolphua 

.. 446 

— hewitiSni ' 

446, 463, 464 

pirithona 

.. 447 

puadocenttnrus 

. . . . 447 

089 



Nokbu. 

Anatida adaoenaoionia . . 

..982 

— — funioulata 

. . 982 

hirtigluma 

..982 

— — hystricula 

. • VoX 

mutabilia 

..982 

Ariatolochia 

..969 

— bracteata 

.. 969 

Arnebia 

.. 648 

hiapidisaima 

..643 

Artamus fasoua . . 

426, 992 

Artocarpus inoisa 

..628 

Arundinax addon 

..991 

Aaio aooipitrinua 

. . 178 

Asparagus 

. . 972 

— racemoaus 

. . 972 

Aapidiotua (Chryaomphalua) aurantii . . 623 

camellitB 

. . 628 

destructor 

. . 628 

ficus . . 

.623 

Asphodolus 

. . 972 

tenuifoliua .... 

.. 972 

Aatur 

.. 1007, 1008 

— badiua 181, 

693, 617, 1009 

palumbariuH 

..1009 

Atclla phalantha 

.. 690 

Athenu broma 

178, 693, 1046 

Atriplex ap 

. . 968 

Aulooera aaraavati 

. . 870 

Auzakia danava . . 

.. 870 

Axis axis 

841, 661, 826 

porcinua 

.. 826 

Aaadiraohta 

.. 233 

indioa 

. . 238 


Badamia exolamationii 691 

Balanites 239 

- — roxburghii 282 

Balsamodendron roxburghii . . . , 288 

Bandioota 788, 788 

* elliotana 786, 824 

. _ driirantaa . . 7AQ 7QIi 
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Bandioota indica 
— malabarica . . 

nomomaga . . 

— — savilei • 

Barbastella darjitingensiB 

Barleria 

acanthoides . . 

hoohstetteri 

prionitis 

Bauhitiia 

Belomys 

— peanoni 

— - — trichotis 
Berberis lyoium . ; • 

Bergia 

ammannioideB . 

— odorata . , 

oostivofla . . 

Boflelaphufl tragocameliiB 
Bbringa remifer . . 

BibasiB sena 
Bibo« gauruB 

gaurufl 

Bidena 

— pilosa 

Bindahara 

■ Bugriva : 
Blabephorufl pinguia 
! Blainvillea 

t rhomboidea .. 
iarikiella 

— wardi . . 

lastania 

fimbrigtipula . 
laitospora butleri 

Blepharia 

|— - — iitidica 
jBhmaa 

I-—- ampleotena 
iBcerhaavia 

diffuia * 

elegans ’ 

— vartioilWta . 
Boaweilia icfnrata ' * 
Bbtaanxs ateUaria 


Dumber. 

.. 786 Bouohea marrabifolia .. 
.. 786 Brachydiplax 

_ 780 ■ farinoaa 

.. 786 pruinoaa .. 

^ 528 aobrina 

. . 811 BrachypterauB aurantiuB. 

. 811 Brachythemis 

812 oontaminata- 

..811 

244 fuBcopalliata 

. . 367 Bradinopyga 

. 867 geminata 

, . 867 BrasBica campoBtriB 

. . 695 oloraoea 

. . 226 Breworia 

225 latifolia 

. . 226 Bubalis bubalis . . 

. . 226 Bubo bengalenbiB 

841 ooromandua 

. , 990 BnbulcuH coromaudus . . 

. . 461 BudorcaB bodfordv 

826 ■ ' taxicolor 

..1036 — tibetanuB 

686 Bufo molanostictus 
. . 586 BulboBtyliB 

951 barbate 

961,964 oapillariB 

801 puberula 

636 Bungarus oidnileuB 

565 fasciatUB 

0Q Butester 

— teeaa 

.. 629 

529 Buteairondosa . . 
ftoA Buteo 


Number. 

.. 813. 
.. 490* 

. . 490, 492 

. . 492 
490, 491, 492, 686. 
176, 691, 618 
.. 787 
.. 686,787, 

788, 739 
i ..738 

..614 
. . 614, 686 

.. 220. 

. . 226 
..644 
..644 
.. 826 
. . 178 
. . 178, 698 

. . 190, 698 

. . 888, 8S9> 

888, 839, 840 
.. 838, 889 

660, 662, 563, 666 
. . 197 
. . 197 
..196 
. . 196 
676, 684, 1046 
.. 686 
1007, 1008, 1012 
180, 698, 1007, 
1008, 1012 

805 

. 241, 826, 1006 


> deflertorom: * 826, 827, 886, 846, lOOl 

• ferox .. 181, 017, 827, 882, 846, 

1000, 1001, 1002, 1003 
.frondosa . / .. 186,241, 806 

• leuoooephalUB . . 827, 1000 

• plumipes , . S26 

- Tulgaris 826 

ides javanioa 698 


688 frondos* . 

816 leucooephalwi 

■' L-ptamipes 

gl5 ‘-vulgaris .. 

815 Butorides javanioa 

..288 
.. 190 
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Oaocabii ohuoar .. 
Cacergatei fiuoopalliata 
Cacomantii merulinui • . 

— ■ paaaerinm .. 

Oaoonenra canningi ^ . 

— maokwoodi . . 

Cadaba 

— — — indica , . 
Oalamaria paTimentata , . 
Oalarmntha umbrosa 
Oalandrella brachydactyla 

— minor 

Callacanthia burtoni 
Oallialcyon lilacina 
Oalligonum • » 

polygonoidea 

Calliope oamtiiohatkensifl 

taohebaiewi , , 

Callophia bibroni 
Calloaciurua 

atrodoraalia 


• ahaniuua. 


019, 775 
.. 788 
.. 990 
428, 999 
.. 877 
.. 876 
.. 222 
.. 222 
084, 866 
.. 696 
174, 293 
.. 293 
.. 610 
. 998 
.. 969 
.. 969 
.. 994 
.. 994 
.. 577 
.. 366 
365, 868 

365, 368 

366, 366 
366, 368 


oamcepa .. 366, 366 

onimpi . . . « 366, 368 

epomophonia daviaoni, 866, 368 
erythrwua . . 366, 366, 868 

bhutanenaia , , 368 

crotaliua , , 869 

erythrteua. 368, 869 

erythrogaater , , 869 

kinneari . , 369 

nagarum. 369, 870 

— punctatiiaimua,, 369 

fermgineua . , • . 866, 868 

•gordoni ,, ,, 866,370 

-griaeimanua .. 866 

• quinqoeatriatua . . 366, 366, 870 


. rabeonlna 
aladeni 


- oareyi , , 

• fzjaona , . 

- haringtoni . , 
'inidaa 

• millardi . . 

• rubex 


866, 870 
866,866 
.• 867 
,, 367 
.• 367 
366, 867 
866, 867 
866. 867 


Nombkb. 

Oalloaoiurua aladeni ahortridgei. 866, 367 

__ aladeni 

.. 866,367 

— atevenai 

. . 866, 868 

Calomyaona bailwardi 

. . 988, 939 

— — ' baluchi 

.. 939 

— — hotaoni 

. . 989 

Oalotea voraioolor 

570, 671, 679 

Calothemia 

. . 141 

acigaatra 

. . 142 

Calotropia 

. . 539 

— procera 

. . i46, r,39 

Oalyptomena viridia 

. . 858 

Oamena . . . • , • 457, 464, 467, 409 

argentea . . 458 

462, 466, 467 

cippua . . 

..472 

cleobia . . 

. . 157 

uteaia ♦ . 

. . 457 

deva 

.. 472 

Cam|M>uotua compruaaua 

. . 118, 627 

Cainpophaga melanoptera 

.. 534 

— melanoachiata , . 

624, 607, 992 

— aykeai 

.. 992 

Canavalia . , 

.. 241 

— enaiformia 

.. 241, 1049 

Caiiia 

..338 

— — aureuB 

..388 

indioa 

..823 

indicufl indioua 3i 

kol# ^839,840, 10£ 

laniger 

• . • * 33v 

— lanka 

. . 389, 341 

lupua 

.. 83t 

naria 

339, 340, 1034 

pallipea 

, . 388, 831 

Cannabia 

. . 97S 

aathra . . 

.. 97J 

Canthiom parviiloruni . , 

.. .. 475 

Capparia 

. . 222 

— — — aphylla 

.. 222, 6M 

— decidua , . 

m 

— — grandif , . 

.. 22S| 

— aodada.» ,, 

.. .. 222 

apinoaa ,, 

.. .. 222 

Okprimulgoi ngypiioni 

.1044 


197 
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It 

<3aprimulguB europjBUB .. 

indicuB 

— maoruruB . . 

monticola . . 

imwini 

€apsioum 

annuum 

iJardamine impatiens 
Oardiospermum halicacabuni 
<yardu6liB oauicops 
Oaroga arboroa . . 

Oarex 

condenaata 

moroarensis 

speciosa . . 

OarpodoouB erythrinuB . . 
€arpophaga >Buea eonea . . 
Oaryopterifl grata 

walliohiaim . . 

<'asarca rufila 

rutila 

Oassia 

auriculata 

— — kloinii 

obovata 

obtusa 

CaBftytha ^ 

llliformiH 

CastaliuB 

ananda . . 

— - — deoidea 

ethion . . 

roiiinon 

Catapmcilma 

— — elegans . . 

OatachrysopB 

— ' atrabo . . , 


- — cnejuB 

— patidava 

— — — Btrabo 

Oatopiilia . » 

— — orooale 
— florella 


pomona 

pyranthe 


Numbbe. Numbbr. 

. . 428 Catrons I 

..614 — walUohi 1,2,619 

. . 999 Celerio euphorbit*' 87i 

592, 614, 999 Colosia . . 815 

..428 — argontea 815 

.. e549 Colaia .. .. ..549 

549 coromandelittiia 649 

. . 696 CelytbemiB phyllis .931 

. . 286 ConchruB . . 979 

610,676 bifloruB 979 

. . 871 catharticuB 979 

. . 208 Centropus bengaleiiBia . . 429, 999 

. 209 BinonBifl 177, 692, 999 

208 CephalopyruB flammicops. 604, 676, 990 

. . 209 Cerastiuni glomeratum 696 

/)89, 610, 996 Ceratina vindiBsima . . 872 

846 Cerberus 89 

696 rhynchops . . 89, 681, 684 

696 Cercomela fusca . . . . 688, 667, 843 

842 Ceriomis blythi 891 

190, 620 caboti 906 

244 macrolophufl 707 

. . 244 molanooophala . . . . 886 

.. 244 modoBtuB 906 

.244 - Batyra . . 707 

, 244 — — — temmincki .. 891,901 

. . . . 967 CerococcuB hibUoi . . . . ... 627 

. . 969 Oeropegia wallichii . . 696 

123. 128 CeroplastodeB oajani 626 

. , 123 Certhia himalayana . . 606 

124.129 himalayana .. 771 

126, 127, 132 CorvuB cashmirianuR 1038 

1 29, 691 Oeryle lugubris 618, 998 

. . 769 vsna . . 176, 691, 998 

. . 769 OethoBia oyano 690 

. . 107 Ceyx tridaotyla 998 

. , 108 Chrorephon 27 

110, 691 plicatuB 27 

112, 091 Chasrocampa aleoto 299 

. 691 Cluetttra 691 

. . 462 OhaimarrorniB leuoooephala . . 772 

. . 690 Ghaloopharia phoeniootiB . . 990 

..690 OhaloophapB indica 618,671 

.. 690 Chaptiamnea 990 

..690 Char&ap. 219 



xeviii 
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Numbbb. 

CttiArasia 

..566 

Charadriua fulvut 

..187 

— donalis 

571, 678, 678 

Oharaiaa fabios . . 

..1021 

— ceryuthiis 

..1021 

polyxona 

..1021 

agna 

..1022 

hemana 

..1021 

hiorax 

. . 1022 

hindia 

..1021 

rosBa 

..1022 

Oharaxes athamas 

..462 

imna . . 

..462 

Bohreiberi 

. . 462 

OhaulelaBmus Btreperus . . 

.. 191,842 

Obelidou kashmiriensiB . . 

..611 

Ohelidorhynx hypoxantha 

. . 772 

— hypoxanthum 

427, 608, 993 

OhelionoB 

. . 726 

hurriau(je coIUdub 

. . 726 

Ohenopodium • . 

..968 

album 

..968 

Oheritra freja . . 

,.961 

jaffra 

766, 948, 961 

ChersydruB granulatuB . . 

..684 

OhettuBia gregaria 

. , 187 

■ — leucura 

. . 187, 294 

Chibia hottentotta 

426, 990 

Ohiladei laiuB 

. 691 

•• trochilluB 

..691 

ChimarrhoruiB leucooephaluB 

608, 993 

Chimmarrogale . . 

. . 38 

himalayioa 

.88 

OhionaspiB vitiB . . 

,.622 

Ohiiopodomys 

. . 786, 906 

gliroidea . . 

..966 

peguenBis. . 

966, 966 

penicillatuB 

..782 

Chliaria 

..484 

oaohara . . 

..484 

— — kina 

..484 

nilgirioa . . 

..486 

^-bthona .. 

. . 484, 486 

Ohloiopais aurifront 

.. 990 


* • 990 



Numbsk 

Ohiotura nudipea . . 

.. 614,998 

Ohuetornis locuBtelloidea 

..686 

Chorlis 

. 983 

pallida . . 

983 

polystachyn 

.. 984 

quinqueseticu . 

.. m 

tenolla 

.. 083 

— — villosa 


' • virgata 

. 984 

Ohrynanthtmuim . . 

. . 636 

indicum 

. . 686 

Chrysococcyx xaiithorhynchuB . . . 999 

OhrysocolapteB gutticristatua 

997 

Ohryflopoloa ornata 

674 

Ohrysophlegina flavinucha 

.. 996 

Cicer 

. . 242 

— - ariotiimm . . 

. 242 

Oiconia alba 

189, 294 

€inclus aBiatiuiiH , . 

609, 994 

OiniiyriB curniuaria 

.. 176 

CitoaBtuB 1007, 1008, 1000 

gallicuR. . 180, 617, 

774, 1008, 1000 

Circus 

. 1007,1008 

cyaiieuB . . 

.. 617,1009 

macTuruB . . 181, 

693, 840, 1009 

leniginoBUB 181, 693, 617, 846, 1009 

Cisaa ohincuBis 

. ^864,988 

Cistanche 

.. 550 

— tiibulosa 

.. 650 

Cisticola cursitanB 

.. 586 

tytleri . . 

991 

CitrulluB 

.. 628 

cclocynthis 

.. 528 

vulgaria.. 

.. 529 

OitniB 

.. 232 

aurantiiun 

.. .. 

— - medica 

..282 

Oittooincla maorura 

. . 427, 994 

Olemmyi oaapica. . 

,,296 

Cieome 

. . 220 

— — braohycarpa 

. . 221 

papiUosa . . 

..220 

riicosa 

. . 221 

Clerodendroti 

,.818 

phlomidis 

..813 
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Number. 

Clerodendrou siphonanthus 

..477 

OUtoria tematoa . . 

..1049 

Qoccinia . . 

. 629 

indica . . 

.. 529 

Ooccinella 7-punctata 

..848 

Coconlus 

.. 219 

cebatha 

.. 219 

villosus 

.. ..219 

Coccystos coromandiis . . 

429, 999 

jaoobinns 590, 592, 

603, 615, 999 

Coohoa purpurea . . 

..669 

Ceulomys 

785, 962 

bicolor . 

. 962 

mayori . 

782, 962 

Omsulia 

.. 534 

axillaris . . 

.. 534 

Collocalia brcvirostriH 

. 614 

franoica 

. . 858, 859 

faacipliaga 

177, 998 

innominata . . 

858, 859 

Oolotis amata 

868, 869 

vestalia , . 

868, 869 

Coluber helena . . 

. 566 

pavo 

865 

— • — porphyraceuH 

.. 860 

Columba oversmauni 

183, 694 

— — intermedia 

183, 594, 618 

livia 

.. 618 

Commelina * 

. 973 

albescens 

973 

bengalensis . . 

973 

forskaloci 

973 

Commiphora 

. 232 

" agallceha . . 

. . 233 

- mukul 

232, 246, 971 

Conohoderma hunteri . . 

..809 

Oontia brevioauda 

.1024 

oondoni , . 

.1024 

fasoiata , , 

..1024 

Gonvolvulos 

..644 

arveniis 

..646 

oonglomeratos 

.. 544 

densidomi .. 

..545 

glomeratni . . 

..544 

gracilis 

..645 


Numbbk. 

Convolvulus microphyllus . . 544 

pluricaulis . . . 545 

rhyniospennus . . 545 

— rnttlorianns . . . . 544 

Copsychiis saularis . .576, 588, 608, 994 

Coracias affinis 618, 997 

bongalonsis 861 

‘ garrulus . . 298, 861 

- -indica .. .. 176,591,861, 997 

Ourullouarpus . . . . 580 

opigiruB . . 580 

Corchorus . . . . 229 

— acutangiilus . . . . 230 

Aiitichorus . . 250, 970 

- fescionlanR . . 229 

— - - olitorius 229 

- tridens 230 

trilocnlaris 229 

Curdia 541 

rothii 541 

Coriaria nopalonsis 762, 763, 764 

Oorviis (Japollaims . . 292 

- corax . . . . . . 585 

tibotanuiii 848 

iuBolens ... 528 

luacrorhynchuB 601, 684, 988 

lovaillauti .. 770 

splendeus . , 289, 523, 685, 692, 

601, 843, 988 

protegatus . . . . 528 

zugmeyori . . . . 628 

CorydoTi sumatraniis 867 

Ootile siiiunsis 611, 995 

Cottouia niacrostaohys . . 485, 486 

Cotula 586 

hemisplujorica 586 

Cotumix oommnnM ) 85, 619 

ooromandelica 594 

Coiirtoisia 192 

oyperoides 192 

Cratoropui oanorus . . 585, 608 

terricolor torricolor . . 988 

Cratilla 152 

calverti 158 

— — lineata 158 
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Nvmbxr.I 

Numbxb* 

Cratilla metallioa 

. . 

158, 154 Cuculua oanorua . . 592, 606, 614, 671, 999 

Cremaatogaater . . . . V22, 

469, 

476, 479 micropterna 

. . 614, 999 

Cremnomya 


784, 799 aaturatua 

999 

auatralis 


. . 800 Cucumia 

.,628 

aiva 



528 

cutcbicna 

782, 

« « lUUlv *1 

799, 800 prophetarum . . 

. 528 

mediua 


. . 800 trigoniiB 

.. 628 

cuDnoaua 


. . 800 Cucurbita 

530 




680 

Creon 


• * wvf "• '■ iilHAlUJIi • • 

, . 4C7 Goliciuapa ceylouuMw . . 

607, 772, 993 

cleobifl 


1«!J,4H6 Ouon 

..340 

Creoplaatea actiniformiB 


, . 824 (Inkhanenais . . 840, 661, 823, 837, 

Oosaa 


.. 644 

1082, 1038 

cretica 


. . 644 rutilana 

. . 840, 841 

Criniger ilaveoltiB 


. . 990 Curetia 

186, 140 

Orocidura 


87 bulia 

. . 185, 189 

— aranoa 


. . 87 tbotia . , 186 

136, 139, 462 

- - - fuloginoaa 


37 Ciiraoriua coromandelicus 

186,695 

fumigata 


.. 37 — gallicuR 

.. 186 

horafieldi 


. . 37 Cuacata . . 

.. 5^8 

OrocopUB chiorogaater . . 


183, 694 -hyalina 

.. 643 

phojnicopteruB 


J88 Cyamopaia 

. 236 

Crocothumia 


. . 616 paoralioidea , . 

.. 286 

— ' — cruentala . . 


. . 605 Cyauecnla auecica 

588, 994 

- orythwa 


516, 617 Cyaniria limbata 

. 871,872 

. reticulata . , 


. . 616 — puapa . 

.. 116 

- - > - rufa 


. , 605 Oyanodorma erythropterum 

.. 855 

— , aervilia . . r)irj, 


U80, 687 CyauopB aaiatica . 

.. 613,997 

_ aervilia 


616,617 - - cyanotia. 

. 997 

— aoror 


. . 616 - - - ruboaceus 

997 

Orotalaria 


. 285 Cyanotia . . 

.. 973 

— *— *■ -ww 


■ fi.y {1111.7111 
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capenaia 


, . <— " ri IT ttAiimrin 

. . 186 Oyathocline 

. . al O 

.583 

— - — medicaginea . . 


236 lyrata 

. 533 

— retuaa 


. 236 CydnuB indicua . . 

. 681 

— atriata 


. . 1047 Oylindrophia maoulatua . . 

. 868 

Orypairhina variana 


. . 868 Cymbopogon 

..982 

Cryptolopha burkii 


666, 991 — martini 

,.982 

— cantator . . 


. . 991 1 CymborhynohuB maororhynohua . . 857 

— - - xanthoaohiata 

. . 

606, 614 Oyn^lunia jubatiia 

1041 

— xanthoaobiatoa 

xanthoa- Oynodou 

.. 983 


obiatoa. 772 barberi 

. . 804, 805 

Oryptoategia 


, . 640 dactylon 

804, 805, 983 

grandiflora 


. . 640 intermediuB , . 

. . 804, 805 

Cryptotheoa apetala 


. . 215 Oynopterui sphinx sphinx 

.. 828,1025 



INDEX OF SPECm. 
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tlyntbia saloma . . 

Numbeu. 

. . 462 

tyomiB leuoomelanuruB . . 

426 , 607 , 998 

— — melanoleucuB . . 

. . 998 

rubeculoidoB 

126 , 607 , 998 

— — - - superoiliaris 

.607 

CyperuB 

..974 

arenariiiB 

. 974 

aristatiifl 

.. 974 

bulbOBUB 

976 

' comprcBBUB 

.. 974 

conglomeratuB . . 

.. 974 

difformis 

974 

olcusinoideB 

. 976 

iria 

. 976 

- niveuB . . 

..974 

pomilus. . 

..974 

pygraaeuB 

. . 202 , 974 

roturuluB 

.. 976 

— --- « tuboroBUB 

.. 976 

OyprelluB pallidua 

.. 293 

t)ypso]u8 afiinis . . 

176 , 591 , 614 , 998 

louconyx 

.. 614 

melba . . 

614,998 

murinus 

.. 293 

- - — pacificuB 

.. 998 


DacnomyB. . 

784, 790 

millardi 

. . 782, 790 

Daotylopius indiouB 

. . 620 

Dafila aouta 

191, 842 

Dalbergia . . 

..244 

lanceolaria 

. . 627 

* latifolia 

. . 462 

^MOO . . 

.. 244 

'Daoaia ohryBippuf 

. . 689 

^,-r iinmiaoo . . 

. 689, 1047 

plexippuB 

..689 

iDaphnis nerii 

..299 

•' Datura 

. . 648 

— fattuoia . . 

..648 

tDeilephOa livoniioa 

. . 872 

<Deliaa enoharii . . 

. . 690 


Dendrocyna javanica 
Dendrelaphif caiidolineatus 

1 tristis 

Dendrobium ohrysotoxum 
Dendrooitta himalayonsit 

nifa 

Dendrocopns aurici^pB . . 

himalayensiB 

— macii 

Dendrophis pictus 
Deudrotreron hodgaoni . . 
Derris acandons . . 
DeamoBtaohya 

bipinnatn 

Doudoryx 

opijarbas 

Diardigalltia praelatus . . 

faacudatua . . 

Diaspia echinocacti 
Dic«*um crnontatmn 

erythrorhynchus 

ignipectua 

— olivaceiim 

Diohocoros biconiis 
Dichroatachys oitierea 

Dicoma 

tomeutosa 

Dicnmia auncctena 
ater 

t loDgicandatiifl . . 

I nigreaoena 

; Digera 

\ arveiiaia . . 

\ Digitalia purpurea 

' Digitaria 

I pennata 

[ - • aanquinalia 

I var. cil 

^ Dioiooroa 

I — peutophylla . . 

) Dioipyrof embryopterii 
\ Dipoadi erythreemn 
^ Diplaoodes 

l\ nobulosa 

31 parvula 


Numbbu. 
.. 842 
.. 680 
.. 667 
.. 897 
602, 088 
85, 602, 988 
176, 618 
.. 618 
618, 996 
.. 680 
.. 846 
.. 139 
.. 986 
. 986 
.. 767 
691, 767 
.. 16 
.. 16 
.. 622 
.. 996 
612, 996 
.. 996 
.. 996 
.. 998 
.. 246 
.. 687 
.. 687 
. 990, 999 

686, 606, 990 
606, C76, 990 
..866 
..815 
..816 
..808 
. . 977 
..977 
..977 
is .. 977 
.45? 
..480 
..762 
..972 
.. 500 
, 501, 686, 687 
..876 
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iDiplaoodes trivialis 

Diplax oommixta 

* dryas 

^ — equestris . . 

foDBColombei 

hypomelas 

- • - meridionalift 

nebulosa . . 

oriontale . 

- sobrina 

striolata . 


NtJMBEU. 

Numbxr, 

600,601,602, Dremomya lokria 

. . 868 

r,0l‘, e«0 bhotia 

363, 364, 824 

49 g lokria 

. . 368, 864 

926 maomillani . . 

368, 864 

,.610 pernyi 

..864 

. 497 rutigenis 

. . 368, 364 

. . 498 - adamaoni 

. . 364, 866 

. . . 736 opimuB 

..864 

. . 501 Dryobates aiiricepa 

..774 

. . 499 Dryonastea obinensia 

. . 864, 866 

. . 491 nifiooUis 

..988 

. . 496 j Dryophifl mycterizanfi . . 668, 672, 678, 681, 


. — trivialis 

vulgata . . 

Diplostemon ootandnun 
DipodilluH 

arabiuin 

- — indus 

nanuB . . 

awinh(ui 

Bipiiadomorphns ceylonousis 

.. forstoni 

miiltifaflciatuB 

nuohalifl 

trigonatuB 

DiBchroBtachys . . 
IMsparoneura fletobori . . 
DiBsemuniB paradiaous . . 
DiBsura opuoopuB 
Dodoua adonira . . 

. argeiitea 

> binghami 
- dipcoa . . 

■ Doatia 
- eugenea , . 

venox 

longioandata 

oulda . . 

phlogra . . 

D(mia 

extenaa , . 

Doloaohallia polybete 

DoUohoi 

biflorua 

Dremotnya 


508 

495, 497 perroteti 

, , 211 — — pulverulentufl 
, . 779 Dythemia infernalis 
. . 986 DyBdercuB cingulattiB . 
936, 986 
79, 936, 936 
.. 779 
670, 671 
671 

. . P66 Echinops 

. , 571 ©chinatuH 

. , 669 Echinas esouletituB 

. . 246 EchU oarinatuB . . 

. . 676 Eolipta . . 

. . 990 ereuta 

.. 189 Ebretia .« 

. . 1022 aspera . 

. . 1022 Elasagnus latifolia 
..1022 Elanua 

. . 1022 ceeruleuB 

.,1022 

..1022 Eleocbaria 

. . 1022 atropurpurea 

* . 1022 oapitata 

..1022 ohaeUria 

. . 1022 congeata 

. . 540 fiatuloaa 

.. 540 paluatria 

. . 462 plantagioea 

.. 242 apiralia 

.. 242 Eiephaa maximaa 
.. 868 Bltuaint .. 


862, 663 
.. 671 
.. 674 
.. 925 
.. 872 


.. 637 
.637 
.. 483 
.. 677 
..636 

636 

641 

641 

..622 

1006 

.181,617,826,827, 
1006, 1041 
197, 198, 976 
198,199,976 
. . 198, 199 

198, 199, 312 

312 

. . 198, 199 

. . 198, 199 

198 

. . 198, 199 

826 

984 
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Ncmbbb. 

Eleuaine ffigyptiaoa 

..984 

— ariatata.. 

.. 984 

flagellifera 

.. 984 

Elioriarua 

.. 980 

hirautua 

.981 

royleanua 

. 980 

EmbaUonura 

28 

montioola . . 

28 

Einberiza aureola 

.. 996 

— oia atraoheyi . . 

. 774 

fucata . . 

. 676 

arouatn 

. 774 

- leucocephala . . 

..611 

- — - luteola 

293, 676 

puailla . . 

..996 

- nitila . . 

. 995 

— _ Bch(»niclea 

. 676 

— — . atewarti 

. 611 

atraoheyi 

. 611 

tKnallagma aaaamioa 

.. 877 

Enhydrina 

.. 96 

valakadyn 

803 

Euhydris 

94 

curtua . . 

. 94 

Enicoatemma 

. 640 

littoralo . 

640 

Eoglaucomya • . 

.. 368 

— fimbriatua 

. 868 

Ephedra 

. 972 

foliata . . 

. 972 

Epimya kandianna 

. . 387 

kelaarti . . 

.. 411 

nemoralia 

.408 

nitidua . . 

..412 

rufeacena .,68, 

77, 83,87, 884, 

889, 894, 898, 400, 402, 403, 409 

Epteaicua hingstoni 

,.746 

inneai . . 

..746 

matachiei 

. . 746 

pellaoens 

. . 746, 747 

— — larotinuB 

..746 

- turoomanuB . . 

..746 

warn .. 

..746 

.Eragmtia 

..906 



. 986 


Numbxr. 

firagroitis oiliarii var, braohjraiaohya. . 986 


interrupta 986 

major . . 986 

minor 986 

pilosa 986 

plumosa 986 

etenophylla 986 

tremula 986 

viacoaa 986 

EribeBa agrariua 1021 

arja 1021 

noberi . . 1021 

— vomuB 1021 

athamaa . . . . 1021 

agrariua . , 1021 

andamanioua . . . . 1021 

bharata . . 1021 

hamaata ..1021 

madeua .. ..1021 

eudamippua 1021 

jambliohua ..1021 

jalyauB 1021 

ephebua 1021 

moori . . 1021 

marginalia . . 1021 

aandakanua . . 1021 

sobreiberi 1021 

tiaamenua . . 1021 

Erigeron alpinua . . 696 

canadense 696 

Erioohiton cajani 626 

Eriophomm . . 208 

oomoBum 203 

Erodinm ..282 

cioutarium ,282 

Erythemia oblita . , 606 

rufa . . . , 606 

aervUia 616 

teataoea 168 

Ery tbrina 1060 

oaffra 1060 

oriatagalli^ . ..1060 

indioa 1060 

> lithosperma ..624 

Baacua reourviroitria 186. 696 



imBX OF SPBCISS. 


BuMpamilionoft .« 
Bublemma loitola 
Ettoalyptai ip. . . 
Kttdynamii honorsta 

Eugenia 

— janbolana 
Eulabei intexmedia 
Bolepii dolon 
Enpetauras 

cinereui 

Euphorbia 
olarkeana 


— - • dracunouloidei 
_ — -elegaus 
glanca 

granulate 

- — hirta . . 

... hyperioifolia . . 

jodhpurentis . 

rothiana 

. — . — ireta . . 

raiorophylla . 

neriifolia 

nivulia 

— - oreophila 

— - pilosa , . 

segetaliB 

— thymifolia 

EuplooamuB diardi 

ignitus 

. — praelatuB . . 

— . rufuB 

Bumatranus 

vieilloti 

Buploea core 
Eupodotii edwardsi 
Euripus oontimiliB 

amala 

diooletiana 

. — eurimuB 

gudila 

meridionalii 

Bunta 

triquiUa 


Nvmbir. 

. 870 : 
. . 627 
626 

77,692,999 
.. 626 
. . 626 
. 992 
. 870 
.. 864 
.. 864 
.. 970 
.. 97l' 
.. 600 
970 
. 970 
. 600 
970 

970 
, 970 

971 

. . 699, 600 

.. 699 
971 
219, 940 
640 
699 


EuripuB halitherBOB 

aloathBBoidoB 

oinnamoneuB 

guluBfla 

gyrtona 

haliartuB . . 

maator 

neda 

nycteliuB . 

kademoidoB 

EuryBtomuB orientalifi . 

Enthalia nais 

EvereB argiades . 

EvolvuluB . 

alsinoideB 

Excalfaotona chinensiH . . 
Exostoma stoliczikne 


Numbbk*. 

. 1021 
..1021 
1021 
. 1021 
. 1021 
..1021 
1021 
. 1021 
1021 
. 1021 
..1021 
496,997 
. 689 
182, 691 
.. 644 
644 
1044 
.. 296 


971 Fagonia . 

219,940 — arabica .. 

540 bruguieri 

699 oretioa . 

.. 696 Fagopyrum 

000 OBculentum 

. 970 Falco barbaruB .. 

15 oherrug 

10 jngger . 18 

. . 15 milvipeB 

, , 10 peregrinator 

11 _ peregiinuB . . 

,, 10 peregrinator 

689, 1047 eaoer 

696, 678 Bubbuteo . . 

..1021 .tinnunculuB 

..1021 Farietia 

..1021 »gyptiaoa 

..1021 hamQtonii 

,1021 jaoquemontli .. 

,1021 maorantha 

..1021 Felif 

.,1021 affinii .. 42,48) 


. 281 
.. 281 
. . 281 
, 231 
..969 
. . 969 
.. 846 
182, 846 
182. 690, 693, 618 
.. 182 * 


.. 618 

182. 846 
,.‘776 
.. 182 

61 8. 846 
.. 776 
.. 219 
. 220 


m 

220 

40 

42,48,822, 1027,1082 



INDEX OF SPECIES, 


Numbbk. ' Numbbh. 

Folia beugalonaia 40, 41, 43, 822, 1082 Kimbriatylia tenera . . 100, 197, 976 

caracal . . 40. 44, 1041 oxylepia 196, 196, 976 

— chaus . . 40 tetragona . . . . 19S 

- — iaabellina 44 umbellata . . 203, 204 

- — - leo 40, 41, 42 * unoinata . . 203, 204 

lynx 40 wallichiana ..208 

manul . . 40, 42, 43 woodrowii . . 196, 196 

— marmorato . 10,41,43,822 Flaveria .,688 

— — nebaloaa . . 40, 41, 43, 822 — contrayerba 688 

omata . . . . 40, 41 , 42 Forficula planticollia 848 

— - pardua 10,41,42, 822, 841 Francolinua pondioerianus 186,694,620 

■ mbiginoaa . . 40, 41, 42, 1027 vulgaria 186, 694, 619 

temminoki .. 40, 41.43,822 Fraiiklinia buchanani 686 

— tigria 40,41,42, 669,822, cinereioapilla . 991 

887, 841 gracilia . . 606, 991 

torquata 40, 42, 44 — nifeacona 991 

■ — uncia .. 40,41,43 Fringilanda aordida . ..611 

viverrina .. 40,41, 42,822 Fuireiia 203 

Feroculwfl 37 Fnlica atra 186,620 

Ficua 071 Fuligula fuligula 842 

bengalcnaia 972 Fnnambulna 872 

— - myaorcnsia . . 972 — bongalciiais 374, 876 

religioaa . . . 971 — - dravidianna . , 374, 877 

Pilicea 987 goaaei . . 780, 1088 

Fimbriatylia 192, 197, 976 kathleonw . . 374, 877 

acuminata . . 193, 312 - — layardi . . 873, 374, 877 

- argentea . . 198, 194 numariua . . 729, 730 

— — ■ complanata 196, 197 palmarum 878 

. microcarya . . 197 - « bellarioua 874, 376 

dichotoma . 194, 976 — brodici. . 378, 876 

digitata . . 196 ^ oomorinnc 873, 876 

. — diphylla . . 194, 196 — favonicua 874, 876 

— annua , . . . 196 kclaarti 878, 876 

' - pleriatriata . . 105 olyinpiua 374, 376 

ferruginea , . 194, 196, 976 palmarum . . 376 

— glomerata . . 203, 204 pennanti 874 

junciformia 196, 196 — — — argentoaoena 874, 876 

" miliacoa 196, 190 luteacena 874, 376 

— ' monostachya . .. 192 pennanti 876, 824, lU28 

— montioola . . . . 190 — robertaoni , . 874, 876 

' — — oaatiTalii 194 — atriatua . . 676 

— polytrichoidea . . 198 anblineatua 378, 374, 877, 1088 

quinqnangularia 196, 196, 976 thomaii . . 729, 780, 1028 

achoanoidea . . 198, 194 triatriatua . . 878, 874, 728, 

ipatbacea 1941 729,780 

U 



INDEX OF SPECIES. 


eri 


Numbbx. 

Funambulus tristriatui uumarius 874, 376 

triitriitus , . 876 

wroughtoni. . 874, 376, 729 


(Ulega incana 

..238 

apinosa .. 

..240 

Galeoptenis 

. . 39 

volana 

. . 39 

Galerita criatata . . 

174, 591 

— deva 

..174 

Gallicrox oinerea 

..594 

Gallinago oooleatia 

188, 596, 849 

gallinula 

. . 188, 596 

nemoricola 

. . 301 

— stenura 

..850 

Gallinula chloropua 

. . 185, 594 

Gallua ferrugineua 

. , 184, 619 

macartneya 

.. 10 

Gampaorhynchua rufulua rufulua . . 989 

Garrulax albogularia 

. . 603, 770 

— leucolophna leucolophus . . 988 

moniliger 

. . 988 

paotoralia 

..988 

Garrulua biapecularia 

602, 652 

— lanceolatua 

..602 

Gazella benuetti . . 

..842 

Geoinua ohlorolophua 

. . 613, 996 

> ooctpitalia 

. . 612, 996 

aquamatua 

..612 

Gentneua albocriatatua .. 

185, 619, 775 

batenani 

..848 

horafieldi horafteldi 

..848 

Geocioblaoitrina.. 

..994 

wardi . . 

609, 994 

Omtdia prevMtUna . . 

..584 

Oeibilliu 

. . 778, 779 

anderaoni 

. . 748, 749 

— cheeimani 

. . 748, 749 

gerbillut 

. . 748, 749 

— gleadowi 

748,749,779 

Geryduf biggaii . . 

..1028 



Numbir. 

Gerydua biggaii atomaria 

..1028 

denticulata 

..1028 

.. - boiaduvali miletua 

.1028 

— - longeana 

..1028 

aymethiia 

..1023 

- diopoithea 

..1023 

Giaekia 

.582 

— - phamaceoidea 

.. 682 

Glaroola laotea . . 

186, 596 

- orioutalia 

.. 696 

pratiucola 

..294 

Glaucidium brodici 

.616 

cnculoidea . . 

.. 616 

radiatum 

. 616 

Gloaaooardia 

.. 636 

linearifolia 

.. 636 

aetoaa 

.. 536 

Gloaaouema 

.589 

variant 

.. 589 

Gnaphaliuui 

.634 

- pnlvinatuiii 

..584 

Golunda 

. . 785, 964 

oUioti 782. 824, 

964, 965, 1080 

newera . . 

. . 964, 965 

wataoni 

.. 965 

Gomphrena 

..818 

globosa 

.. 818 

Gonatodes jerdoni 

. . 572, 675 

Gonomya bengalenaia 

..824 

Goaaypium 

.. 228 

arboroum 

..228 

herbacemii . 

. . 228 

Gracilea 

..983 

royleana 

. . 988 

plutnoan 

. . 988 

Graminicola beugalenaia 

..991 

Grammotoptila striata . . 

. . 608 


..988 

Graucidui macii . . 

. . 524, 992 

Grewia .. 

..229 

abutilifolia 

..229 

populifolia 

.. S29 

salrif olia . . 

.229 

— . villosa 

229 

Gras antigone 

. . 186 
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NtJMBKK. NuMBBK. 

Orypomys 784,801 Haliasttir indiw .. 181,508,617,827,881 

gleadowi 782, 801 Ualoxylon 968 

(Junomys . . 788, 787 — multiflonmi 968 

bongalenaia . . 782, 786, 787 recnrvam 968 

gracilis , . . . 787, 788 salicornicun) . . . . 968 

kok ..664,787,788,1030,1036 Halys doiitatns 694 

lordi . . , 787, 788 Hapalomys . . 786, 967 

— • ~ varius . . , . . . 787, 788 longicaiidatiiH . . 782, 967 

sindicus . . 004, 787, 788 Hapalocarpum indicuni . . . . 216 

wardi 787, 788 vosicatorium . . . . 216 

(liiyia 784, 802 Harpactos erythrocephalus . . 999 

— — katlileeiuo 782, 802 orescins . . 869 

(lyinnorbis flavioollis . . 689, 61 J Harpactor costalis 872 

(iymnosporia 233 Harpiocephalus 20 

montaiia . . . 233 — lasyunis 21 , 824 

(lymnura .. .. ..83 Harpiola 20 

gymnura minor . . . 33 grisoH 20 

Oynaiidropsis 221 Hasora chromiiH . . . . 691 

.... pontaphyllH . . . . 221 Helarctos , . . . . . 861 

(lypaetiis .. 262 malayanus 361 

barbatus. 180,261,202,016,018 Helicops scbistosus 862 

grandis ,, •• 774 Hebctis 346 

Uyps . . . . 249, 266, 266, 267, 268 nipalensiK 347 

fulvus 179, 249, 260, 266, 266, 260 orientalis . . 346, 823 

bimalayensiB ,, ,. 774 personata 316,347,828 

himalayensis 249, 260, 266, 260, Holiotropium 641 

616, 618 calcaroum . . 642 

indicus . . J 79, 260, 267, 287, 1046 oichwaldi . . . . ^ . . 542 

tenuirostris , . , , 179, 260, 268 ovalifolium . . 542 

panioulatum . . 642 

— — rariflorum 641 

strigoBum 648 

__ Bupinum 641 

— .. tuborculoBuin . . 642 

Hadromys 786, 964 undulatnm . . 542 

huxuei . , . . 782, 964 zeylanicum .641 

Hjcmatospiza sipahi .. ,.996 Homianax ephippiger 874 

Hreromys 786, 964 HemibungaruB nigreBcens . . 664, 676 

cbiropiiB 964 Hemiohelidon sibirica . . 607, 992 

— margarettic 782 HemicbionaapiB eepidistm* . . 622 

Halcyon Brnyrnonsis . 176, 691, 614, 998 ■ — thece 828 

HaliaetuB 1007, 1008, 1014 Homioordalia asiatica 685 

— — albicilla . . . . 1008, 1016 Hemieohinns 81 

lencoryphuB 181, 69,% 617, 1007, — — auritus 748 

lOAfi 1A14 . . 32 
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vm 



NrMBKR. 


NrMBKK. 

HemiechinuB megalotis . . 

. . 32 

tfoppea (liohotoma 

.. 641 

Hemigalus 

. 52 

Horaga 

. 762 

— ™ derbianuB inciirsor . . ♦‘>3 

eingaloiisis 

.. 763 

Hemileoanium ixubricanB 

. 625 

--- - onyx 

762, 763 

HomilophuB pulvorulontiH 

4-'8, 618 

- — • viola 

.. 704 

Hemipui capitalis 

. . 426 

Hordeiim 

.. 987 

pioatuB . . 

.. »92 

— vnlgare 

987 

HemistigmoideB . . 

..488 

HoreiteR brunueifroiiR 

.. 606 

BemitraguB hylocariuB . . 

.. 666 

-palliduB.. 

.. 772 

HemixuB flavala . . 

.. 990 

Horornis fortipea 

.. 991 

HenicuruB immacnlatuB . . 

..998 

pallidipes 

426, 991 

leflchenaulti . 

.. 993 

pallidiis 

.. 606 

maculatuB 

608, 99.8 

Honbara macqueoni 

294, 861 

BchiBtacouB . 

..993 

Hupbina noriflaa . . 

.. 600 

HcrodiaB alba 

. . 190, 598 

Hyiona 

.. 58 

garzotta 

. . 598. m 

— hyujua 

58 

HerporniB xantholanca . 

.. 989 

. striata 

.. 58 

fieBperia gaiba . . 

691 

Hydranympha helvotica 

.. 157 

HeBperoptoniiB tickelli . 

.. 824 

Hydrochelidon hybrida . . 

294, 697 

Heylandia 

. 235 

Hydronympha . . 

.. 155 

- -■ - latobrona 

..235 

HydrophasianuB chirurgne 

186, 595 

Heynea trijiiga . . 

.. 139 

Hydrophis cirnilGBcenR . . 

.. 866 

HibiBciiB abalmoBohiiB 

.. 227 

_ cyaiiocinctub 

88, 682, 864 

cannabiniifl 

. . 228 

- gracili» 

. 95 

— — eBciiluntuB 

227, 625 

jerdoui 

430 

— . micraiithuK 

.. 227 

— mamillariB . 

.. 866 

HieraetuB 

. . 046 

- — omata 

.. 867 

- faBciatuB 

180,593, 616, 631, 

- -* - siaraenflis 

182, 864, 865 

* 

644, 650 

BpiraliB 

.. 430 

— ponuatuB 180, 617, 631, 646, 845 

alcocki 

.. 430 

Mierococcyx variuB 

177, 287, 592, 999 

- biabopi 

.. 431 

HimantopuB candiduB . . 

..187 

- brugmanai . . 430, 

81, 433, 435 

HippOBideroa armigor 

..823 

* — - floweri 

.. 431 

f ulviiB 

..823 

longicepB 

480, 432 

Hiptago madablota 

. . 871, 872 

mclanocepbaluB 

.. 431 

parviflora 

..871 

- melanoBoma , . 

.. 481 

Hirando erythropygia . 

172,996 

— robuBta 

.. 431 

guttaralis 

.. 99fi 

Buboincta 

. 430, 431 

nepalenaiB 

611, 844, 996 

typioa vel apiralia 

. . 481 

niBtioa . . 

172, 689, 611, 996 

— ; tuberoolatua. . 

. d82, 688 

amithii . . 

172, 689, 611, 906 


.. 887 

tytleri 

995 

Hydrua platurua.. 

.. 808 

Uodgaoniiii phoBnicuioideB . . 434 

Hyla arborea 

295 

Hoploptarui ventralis . 

. . 186 

Hylomya 

.. 34 

Hoppea 

.. 641 

— auilliiB . . 

.. 34 
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NrMBKB. Numbbb. 

fjylopetos 358 Indothemis oeesia 686, 785 

alboniger iJoS, 369 limbata 734, 736, 786 

- phayrei 868, 369 Inocotis papilloaua 189, 697 

_ probuB 868, 369 Iraota 438,444,447 

- sagitta . . 368 — — tiiiioieon • « . . . t 438 

— spadioeuB . . 368 Irena puella . . . . , . . . 990 

Hypaoantbis BpiuoideB .. 1:^7,011,676 Ipointca 546 

Hypolais languida 29, ^oO aquatica 546 

- pallida pallidu . . 860 — • batatas 646 

— -- rama . . . . 680, 860 oriocari)a 646 

HypolimnaB bolina 462, 689 obscnra 646 

latifoliuin . . . 206 - palmate 646 

misippuB 462,690 • - pestigridis 646 

Hypolytrum . . 206 - flindica 646 

> - wightianiini , . 206 Ischienium . . . . 980 

Hypothymis aznrea !)93 laxum 980 

flypsipetes paaroides t)04, 77I» 990 Issoria sinba .. .. 870 

Hyrgropbila spiuosa . . 626 IthageneH crnontuB 847 

Hyatrix bengaleuBie . . 824 Ixalus . . 662, 663, 666, 666, 667, 670, 

cristata . . . . 282 671, 578, 579 

variabilirt . . 561, 663 

IxiaB marianne ... . . 690 


- pyrene . . 090 

Ixog leiieotis . . . . 279 

IxuluH ilavioallis . . . . . . 604 


Laiithia ruiilata . 

608, 994 flavicolis 

..989 

lanthocincla rutigulariB . . 

421,601 - - occipitalis 

989 

nitiguluria . . 988 lyngipicus pygmieuB 

.. 996 

ibis melanocephala 

294 semicoronatus 

..996 

Icerya »gyptiaca 

. . 628 lynx terquillu 

176, 613, 997 

IctiaftetuB 

647 


maJayensifl 

617, 6,H],647 


Lnpeyanus refulgeuB 

.. 321 


Indigofera 

.. 237 


— anabaptistii . . 

.. 237 


argentea 

.. 237 Jacqueinontia 

..546 

• — - oordifolia 

286 * “ panioulata 

..646 

boner 

. 237 JamidoB 

.. 98 

... enneapbylla . . 

. . 237 — bocbufl , . 

98, 134 

gerardiana . . 

. . 696 celeno . . 

.101 

Unifolia 

, . 236 JaBminum 

..538 

pauoifolia 

. . 237 grandiflomm . . 

. . 697, 538 

tinotoria 

.287 malabariouto . . 

. . 696, 697 

• - — trigonelloideR 

. . 236 Jatropha multiiida 

.. 625 

Indotbemis 

. . 734 Jtmonia almana . . 

..889 



JNDSX OF SPJScm. 


ex 



Kcmbkr. 


Numbjsr. 

Juoonia atlitea . . 

..689 

Lanins exoubitor auohere 

..860 


HAQ 


1 .. .860 


• • « • VOC7 

— panKiirosuru 

lemonias 

. . 689 

fallax 

. . 293, 860 

orithyia , . 

..089 

iaabeUinns 

.. .. 992 

Josticia 

..812 

lahtora 

. . 587, 667 

miorantha 

..812 

• nigriceps . . 

. . 676, 992 

— prooumbens 

..813 

tephronotus 

. . 992 

simplex . . 

..812 

vittatus . . 

. . 587, 606 



Laphophorus ipejanus . . , 

..321 



Laponaria 

..224 



Larantlins elasticiis 

..469 



Laras ridibumlns 

.,188 



Larvivora brunnea 

.. 604 

Kallima ward! 

. . 462 

Latlirocista 

.. 146,117 

Kerivoula 

.21 

asiatica 

. . 140, 148 

crypta 

. . 22 

— asiatica 

.147 

_ — — hardwickei 

.22 

- — pectoralis . . 

. 147 

< — - lenis . . 

.22 

siirmlaris . . 

. . 147 

— picta . . 

. . 21, 824 

— • — tormiualis .. 

147 

Ketupa zeylonensis 

..178 

Laticilla bunieHi . . 

. 586 

Kimator malaooptilus 

..989 

Latipes 

979 

Kyllinga molaiiosperma . . 

.. 312 

Bonegalensis 

.979 

Kyliingia . . 

.. 975 

Laaniea 

588 

triceps . . 

. 975 

chondrilloides . 

.. 538 



nudicaulis 

..588 



Launea secnnda . . 

.. 696 



Lawsonia 

..527 



alba . . 

.628 

Lachesis anaiiuillonBis . . 

579 

inermis 

.. 527 

gramineuB 

.. 578 

Locaniam homisphiericum 

. . 625 

monticola 

,.681 

nignim 

.626 

r-strigata., 

..578 

oletB . . 

..625 

Laotuoa 

. . 537 

viride . . 

..625 

remotiflora 

.. 537 

Leea sambucina . . 

. , 953 

— ■ « ruiicinata 

..537 

Leggad* .. .. 419,420,431,784,969 

Lagasca 

.. 536 

albidiventris . . 

..969 

- mollis 

.. 635 

beavani . . 

. . 969 

Lagorstnemia miurocarpa 

..449 

booduga 420, 782, 969, 960, 961, 

Lampides 

..132 


1029, 1034 

bochus.. 

691 

cervicolor 

.. 959 

booticuR 

. . 132, 138 

cookii . . 

420, 960, 961 

pura , . 

.. 103 

cnnioularis 

.965 

Laaiai asiimilis .. 

. 298, 860 

. — darjiltngeniis . . 

.. 959 

— onstatus . . 

..992 

— danni . . 

.. 960 

Lanius erythronotus 

.. 687,606- 

famula .. 

. 1031, 1084 



INDEX OF SPECIES. 


cxi 


Number. 


Number. 


Lefffrada famulus. . . . 9ri9, 960, 961 

Lonoas Btricta 


.. 814 

fulvidiventris . . 

069 

urtioiwfolia 


.. 814 

. lepiduB . . 

..969 

Leycesteria fomosa 


. 696 

. — nitidula nitidula 

. . 962 

Libella 


166 

popcoa . . 

. . 420, 962 

ancepB 


101 

nitidulus 

420, 069, 906 

brunnea . . 


.. 169 

_ pahari . . 

420, 960, 961 

cferulescenB 


.. 169 

popfjeuB . . 

.. ..960 

- cancellata 


.. 167 

_ - strophiatuB 

.. 969 

- - - deleserti . 


. 164 

terricolor 

.. 969 

- glauoa 


.. 160 

Leggadilla 

. . 784, 965 

luzonica 


163 

bahadur 

966, 966, 957 

‘ — neglecta . . 


.. 170 

_ cinderelJa 

966,966 

petalura . . 


. 170 

grahami 

966, 967, 10:U 

— - pruinoBa clotia 


.. 170 

— gurkha 

966, 966, 967 

ransonnetti 


.. 102 

hannyngUmi. . 

966, 966, 967 

' Babina 


167 

phillipai 

955, 956, 957 

testacea . 


. 169 

-- platythrix 

782, 801, 950, 

triangulariB 


.. 164 


966, 1029 

tritiacria . . 


.. 168 

— ramnadeimiB . 

966, 966, 957 

liibullula . . 

144, 147, 149, 488 

Badhu 

. . 966, 966 

- ampuliacen 

* ► • 

.. 167 

flhortridgoi . , 

966, 966, 967 

- aiiceps . . 

. • . 

160, 161 

• Biva .. 

966, 966, 957 

- aimulata 


.. 928 

uurkha 

966, 960, 967 

apicaliB . . 


. 609 

Lepas auBerifera . . 

.. ..809 

asiatica 


147 

Lepidagathis . . 

, . 812 

aurora , . 


.. 920 


812 

— braniinea 


. 503 


812 

— bremii * . 


. 158 

t vilTlorVlB . . 

Leptadeuia 

. 640 

brunnea 


.. 159 

— — Bpartium 

222, 234, 640 

cffiBia , . 


.. 786 

Leptetrum quadrimaculata 

.. 160 

— cancellata 


167 

Lepthemis diviaa 

107 

camatica 


.. 926 


167 

oelestina 


930 

i-iii- Baoixia 

trinacria 

.. 168 

clathrata 


.. 168 

LeptopiluB javanious 

869 

congener 


. 146 

Leptosia xyphia . . 

461, 690 

conspurcata 


.. 151 

LepuB hispiduB • . 

.. 826 

contaminata 


.. 789 

— — uigricoUiB . . 

. . 1080, 1036 

oyprica . . 


.. 926 

— rofioaudaiuti 

. . 824 

equestris 


.. 610 

Lethe vid?arta 

o 

00 

eryth»a 


.. 617 

Leuccena glauoa .. 

. . 246 

erythroneura 


.. 497 

Leucaa ' 

.. 814 

— ferruginata 


161, 617 

gspera 

.. 814 

femiginea 


616, 617 

^'^^pbaloteB 

..814 

feativa .. 


.. 926 

putam 

. . 814 

— — • flaveola 


.. 497 



cxii 


INDEX OF SPECIES. 


LiboUula fluctuaua 
— - fonsoolombei . . 
— — frumenti 

f ulya 

fulvia 

. — — geminatn 

-- gibba 

. — glauca , 

— . — . gracilis . 

- hiBtrio . 

hromatina 

inclica 

- • infemalis 

intermedia 

leptura . . 

— - lineata . . 

- •- maculata 

maorocophala 
~ -- marcia . . 

— - murcia 

- — nebulosa 

- noglocta 
* oblita . . 

— obsouru 

- - obsoleta 

— - pectoralis 

-.pontioa. 

— petalura 

phyllifl . 

pruinoaa 

qiiadrimaculata 

quadripunotats 

ramburii 

ransonnetti 

rubra , . ^ 

rubrinerm 

- tufa 

nificoUis 

x- sabina . . 

aeoula . 

Bervilia . . 

BBxmaonlata . 

- — • sobrina . . 

— Bophrotiia 

ioror 


Numbsb. 


Nombkk. 

.. 513 

Libellula Btriolata 

.. 495 

.. 497 

temaria 

.. 151 

.. 157 

— — toBtaooa 

./168 

151 

— — - tseniolata 

.. 160 

.. 509 

trinacria 

.. 158 

. 514 

trivialiB . . 

.. 508 

.. 167 

truncatiila 

.. 789 

166 

tuUia . . 

. 510 

.. 162 

variegata 

.. 980 

.. 980 

— — victoria 

.. 517 

. 928 

vittata . 

.. 931 

.. 930 

vulgata 

.. 495 

.. 925 

Libythia hauxwelh 

.•1022 

.. 511 

lepita . . 

1022 

.. 167 

— — myrrha 

. . 1022 

.. 510 

rohmi . 

.1022 

.. 150 

Limoum . . 

..582 

495 

- indiciim . . 

.. 532 

.. 980 

Limnanthenmm . . 

.. 541 

980 

parvifolium 

219, 541 

.. 501 

LimonidromuB indicus . 

128, 995 

. 170 

Limotes octolinoatus 

. 580 

505 

Liudenborgia 

.. 550 

. 145 

ttbyBBiuica 

550 

. 928 

— . .. — iirciotefolia 

. 550 

, 147 

— urtiorofolia 

550 

151 

Liiium , fc . . 

280 

170 

UBitatissimum 

230 

.. 931 

LiopiouB mahrattensis 

.. 175 

. 170 

Lioptila capistrata 

.. 604 

1 19, 150 

capistrata . . 

.. 989 

150, 981 

pallida 

.. 771 

161 

Liothrix lutea . . 425, 604, 675 

J62 

Lipooarpha 

.. 204 

.. 517 

Lippia 

.. 818 

.. 928 

argentea . 

.. 204 

.. 505 

nodiflora 

.. 818 

.. 495 

■— flphaoelata 

t\ . . 204 

167 

Loohnera roBea 

... 889 

495 

Loonstella straminea 

.,806,001 

516 

Loganiaa marmorata 

Ik ..1022 

.. 489: 

wataoniana 

♦t..l022 

.. 491 

maBsalia 

$8.. 1022 

509 

Loipious mahratteniiB . , 

601 

.. 516 

Lophooeros biroBtrii . . 176, 591, M4, 998 
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Lophophanei dichroas . . 

Number. 
..608 
. . 608 
. . 603 
. . 819 
.. 321 
819, 820, 321 

ari'ff'vni 


Lophophorus 




I’huysu ..319, 8!20, 335,387 

refulgens . . 

. . 820, 619 

gclateri 

819, 320, 381 

Lophosboros walliohi 

..2 

Lopbura 

. . 9 

— cliardi . . 

..16 

rufa 

10, 11 

sumatraua 

..11 

vieilloti . . 

.. 11 

Lorantbus 

123, 622 

elaaticua 

. . 466 

longiflorus 

..472 

icumila 

.. 467 

Lorionlus vernalis 

. . 999 

Loris lydekkorianus 

..836 

Loxia bimalayana 

..610 

Loxura 

..764 

atymnus . . 

..764 

Lnffa 

.. 628 

acutangula 

.. 628 

• rogyptiaca . . 

.. 628 

Lusciniola melanopagon . . 

. . 182 

Lutra 

. . 848, 849 

aurobrunnea 

..848 

ellioti 

..848 

lutra 

849, 828, 1032 

maorodus . . 

.. 823 

tarayensis . . 

. . 849 

vulr aris , . 

. . 848 

Lyci' ‘4 ^ \ ^ 

. . 648 

' * Aarum 

. , 648 

Lyoodon^^ • * 

. . 666 

. . 680 

f Avancoricos .. 

. . 666, 667 

Lycoperw®^ 

.. 649 

%r esculoDtum 

.. 649 

Xygosomf • * ‘ 

666, 671, 678, 679 


Number. 


Lyriotbemis 

..141 

aoigastra . . 

141, 142, 144 

. clois 

141, 148, 144 

Lyroderma lyra lyra 

. . 828 

Lytbrum triflorum 

. . 216 

Mabuia 

666, 666, 673 

Macaca asBamensis 

.. 822 

. polops . . 

00 

rbesuB . . 

..822 

sinica . . 

..1081 

Macblolopbus xanthogenyB 

..608 

MacTogompbuB annulatus 

..876 

Macropistbodon plumbicolor 

668, 666, 567 

Macropteryx ooronata . . 

. . 999 

Macropygia ruHceps 

. . 869* 

Mabatbala 

..448 

ameria 

. . 448 

Malacocinla abbotti 

. . 989 

Mangifera 

.. 236 

indica 

. . 2.36 

Mania aurita 

. . 826 

crassicaudata 

..826 

Maroca penolnpe 

. . 191, 842 

Marmaronetta angustirostriB 

.. 674 

Marmota 

. . 776 

caudata 

. . 776, 777 

caudatuB 

. . 776 

dicbrouB 

..777 

bimalayana . . 

. . 776, 777 

bimalayanuB , . 

. . 776 

bodgsoni 

. . 776 

littledalei 

. . 777 

Btirlingi 

. . 776, 777 

Martes 

. . 843 

flavigiila . . 

843, 844, 823 

flavigula 

..843 

poninsularia 

. . 848, 844 

— — foina 

. . 843 



oxiT INDJEX OJF SPECIES. 


Number. 

Martel gentilis 421 

gwatldnsi 843,344 

toufieui 343, 344 

Masui lurcolosui 696 

Medicago 236 

laciniata 236 

Megali^ma marohalloriiin . . 613, 997 

Megalunii paluitrii 991 

Melanitii iimune 680 

Melanoclilora lultanea 990 

Melanocorypha bimaculata . . 174 

Melanophidium punctatum . . . . 384 

wynadenae . . 3fK), 376 

MelaDOschifituB 618 

Meleagrifl satyra 707 

Melhania 228 

(lenhami 228 

hamiltoniana 229 

magnifolia 228 

— tomentoaa 228 

Melittophagus Bwiuhcui . . * . . . . 998 

Mellivora 347 

indica 347,1027 

MelopliuB mulanicterus . . . . 611, 993 

Melothria 329 

heterophylla 329 

luiosperma 329 

— madraspatana .. .. 329 

— porpueilla 329 

MelursuB 331 

utBinuB . . 331, 659, 823, 841, 1038 

Meuetefl 377 

— — berdmorei . . . . 377, 378 

decoratuB , . 877, 378 

Meriones 726, 779 

— — ambrosiuB 935 

erythrourus . . . . 779, 780 

hurriance , . 726, 779, 780 

poriicufl baptisto •• 934 

Merops philippinus . , 591, 613, 997 

viridia 176, 293, 591, 613, 844, 997 

Merremia ..546 

— — ' ttJgyptia . . . . 546 

Merola albicinota 608 

tt.fi4Grn1fl.nH . . 609. 994 


Number 

Merula boulboul . . . . 609, 994 


' caitauea 609 

— — fuicata 994 

unicolor 609 

Metoponia puiilla 610 

Microoiohla scouleri . . . . . . 608 

MicromyB 785, 967 

agilifl . • 782 

— .orythrotU .. .r 967 

Micropterims brachyurus . . . . 838 

phieoceps 996 

Mioropufi melanocepluilus • . . . 856 

Microthemis 490 

Miliardia . . . . . . . . 784, 801 

dunni 801, 802 

liBtoni 801 

meltada . . 064, 782, 801 

listoni ,, .. 802 

meltada 802, 1030, 1085 

pallidior .. .. 801,802 

Milviii govinda , , 181, 593, 617, 774, 827 

molanotis , * 827, 830 

migrauB , . . .826, 827, 831, 845 

Mimosa 245 

hamata 245 

rubicauliM 245 

Miiiioptt^ruB 22 

fuligiiioBUfl 22 

puflilluB 22 

Minla igneitincta 990 

Mirafra assamica . . . . . . 995 

cantillans .. .. 174, 590 

— erythroptera 174 

Mitragyna 332 

— parvifolia 532 

Mixornis giilaris 855 

-rubrioapilluB 855 

Mollugo 531 

— cerviana 

— — hirta .. •« .. ••)31 

nudicauliB 5< 

Molpaites bengalensii •. *. ..990 

— bsemorrhouB . . . « 323, 586 

— — — intermediui • » • » 605 


leucoffenvs • . 286. 605. 614, 990 



INDEX OF SPECIES. 


oxv 



Number. 

Momordioa 

.. 527 

balsamina 

. . 528 

■— charautia 

.. 527 

■ * dioica ♦ . 

. . 528 

Monomorium spocularo , . 

..114 

Monophlebus taniarindiis 

.. 028 

Monsonia 

. . 231 

— heliotropioidea 

. . 232 

« — senogaleiisifi . . 

. . 231 

Montifrinp;illa nemoricola altaica . . 773 

Morina powica , . 

. . h«5 

Moringa 

.. 235 

concanoiiBis 

. 235 

— pterygosperma , . 

. . 235 

MoruB 

.. t)72 

— - alba 

.. 072 

MoBchiola incrniiuia 

. 1080 

Motacilla alba . . , 

589, 011,005 

— beoma . . 

.. 178,580 

— boroalia 

178, 580, 005 

(jitreola 

173, 612, 005 

— tjitrcoloideB . . 

.. 173 

■ ■■■'■ ■ ' hodgsoni 

. . !>05 

■ luzionensis 

. . 172 

— madraspatenflifl 

172, 61 J, 005 

— in(jlau<»pe • ♦ 

173, 612, 005 

— perBouata 

172, 580, 611 

Mungos 

. . 53 

— — auropunctatuB . . 

54, 56 

aiiropnnctatuB , . 8^2 

helviifl 

. . 55, 56 

— pallipuB, . 50 

birmanicuB 

.. 54, 55,56 

— flavidens 

55, 57 

fuBcas . . 

.. 54, 55,57 

fulveicena 

. . 54 

— lanka . . 

55, 57 

mungo . . 

54, 660 

— ellioti . . 

..55, 57, 1032 

— — ferrugineuB 

,. 55,56 

— — — incorens 

..55, 57, 1027 

~ — umngo , . 

.. 55, 56, 828 

1 pallens . . 

.. ..57 

• nipalensig 

55, 56 

• palldna . , 

..55 



Number. 

Mungos smithii . . 

.. 54,65,57,1027 

uTva 

. . 54, 55, 58, 828 

vitticollig 

. . 54, 55, 58, 1032 

Munia atricapilla 

994 

Muntiacus vaginalis 

825 

Murina . . 

19 

aurata 

20 

cyclotis . . 

20 

huttoni , . 

20 

rubex 

20 

tiibinaris 

20 

Mtis 

419, 784, 957 

abbotti 

421 

it»<piicandalis 

058 

— — aloxatidrinus 

.. 03,64,412,1029 

alginiB 

420 

bactriamiB . . 

420,421,958 

boodiiga . . 

824 

dubiuB 

824, 958, 959, 1028 

famuliiB 

1034 

— — ficrensis , . 

420 

gontilis 

. . 420, 421 

gerbillinuB . . 

058 

houiouniB . . 

‘058 

kakliyensis . , 

958 

kandianuB , . 

387 

nianoi . . 

058 

muralis , . 

420 

muBCuliis , . 

420, 421, 782, 958, 1028 

nemoralis . . 

408 

nitiduB 

112 

rattuB 

03,64,412,1020 

robuBtulus . . 

400 

rufc* scons , . 

. . 403, 404 

spicileguB . . 

. . 120, 421 

ttJctorum . . 

63 

theobaldi , . 

058 

tytleri 

058 

urbanus , . 

. . 968, 1028, 1033 

viculorum , . 

958 

i 

wagneri 

420 

Musoicapa griseola 

588 

Mustela • . « * 

345 

. alpinus , . 

346 



INDEX OF SPECIES, 


oxvi 


Numbek. 


Number* 


Mustek oanigula 

. . 845, 346 

erminea . . 

.. 845 

kathiali . . 

. . 845, 840 

longstafti 

. . 845, 346 

. strigidorsa 

.. 845 

subhemachalana 

. . 845 

— — temon 

. . 845, 346 

— — whitoheadi 

. , 845 

Mycaiesis perseus 

.. 689 


..870 

Myiophoneua temmincki 

. . 604, 989 

■ - — timminckii . . 773 

Myotis emarginatus 

..983 

lanceus . . 

..983 

muricola . . 

OD 

Myriapoda 

..803 

Mytilaspis piperis 

.. 628 


Naia 

00 

CD 

australis 

974 

bungarus . . 

575 

— • graminea , . 

973 

— tripudians . . 

675 

wolwitscbii 

.. 974 

Nectogale 

38 

olegans 

* ,, ..38 


. . ’ . . , . 89 

Neophron , , 

261 

gingianus 180, 249, 250, 261, 616 

— porcnopterus 

..180, 249, 251, 261, 


598, 774 

Neomis ilavolivaoeus 

425 

Neptis eur 3 n)ome . . 

689 

mahondra 

870 

narayaua 

870 

Nerium odorum . . 

807 

. 1 ...— ..Ill . oleander , « 

' .. ..307 

Nesala 

215 

brevipes 

216 

— — capitellata 

216 

lanoeolata 

216 

— — triflora . . 

’ .. 216 


Nesokia 

. . 788, 789 

beaba . , 

. . 789, 790 

buxtoni . . 

. . 422, 423 


. . . . 789 

huttoni . . 

. . 428, 789 

indica . . 

422, 782, 789 

Nesoxenia linoata 

.. 154 

metallica 

.. 158 

Nethapus ooromandelianus 

.. 674 

Notta rufina 

.. 842 

Nottium crecca . , 

.. 191 

Nettopus coromandeliauuB 

. . 842 

coroinandiis 

.. 598 

Neurada 

.. 525 

procumbens . . 

.. 526 

Neurotheinis 

..606 

ceylanica , . 

. . 518 

equestris . . 

..510 

fluctuans . . 

. . 508, 518 

apicalis 

. . 513 

fulvia . . 606, 607, 608, 609 

iiitennedia., 

506, 511, 512 


r 




nioobarica . . 

.. 618 

palliata 

. . 513 

pedestris . . 

510 

septentrioiiis 

.. 512 

sophronia . , 

.. 509 

stigmatizans 

.. 513 

terminata . . 

. 508, 518 

tullia feralis 

. 508, 511 

tullia . . 

607, 610, 611 

Nicotians 

.. 548 

tabaouui 

. . 548 

Niltava niacgrigoriw 

. . 993 

sundara , . 

. 607, 993 

Nimaohilus mamiorata . . 

.. 295 

Nitidula hodgsoni 

. . 998 

Nothoseerua 

.. 8ir 

brachiata , . 

.. 817 

Notodela leuoura 

. . 994 

Nucifraga caryooatactes hemispila .. 770 

■ hemispila 

.. ..602 

Numenias arqnata 

187, m 
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civn 



Numbbb. 

Nyctioorax griBeus 

. . 190, 698 

Nyctinomus tragata 

.. 731, 1026 

NyctiomiB amictuB 

. . 858 

— athertoni . . 

. . 998 

Nymphaea 

. . 219 

lotus , . 

..219 

Nyrooa africana , . 

. . 290, 842 

ferina 

. . 191, 842 

fuligula . . 

..191 


Ochotoua rufescens 

. . 937 

regina , . 

..937 

vizier . . 

. . 937, 938 

— vultuma 

. . 937, 988 

Ocimum 

..814 

■ basilicum 

..814 


..814 

— — sanctum . . 

. . 625, 814 

Odina odiar 

.. 627 

(Ecophylla smaragdina . . 

440, 456, 766 

(Edionemus scolopax 

.. 186,294 

(Euanthe chrysopygia . . 

. . 860 

— cumraingi 

. . 860 

xanthoprymraa 

. . 860 

(Enopopelia tranquebarioa 

184, 594, 1044 

(Enotliera rosea « . 

,. 695 

Olax wightiana . . 

,.446 

Oldenlandia 

.. 532 

— aspera 

.. 5321 

Olea dioioa 

.. 462| 

Oligodon affinis . . 

.. 568 

— BubgriseuB 

..568 

venustuB 

..567 

Oligura oaBtaneiooronata 

, . 425, 989 

Onycbothemis , 

.. 742 

■"tonkinengia ceylanioa 742,743 

Opiathiui indicas 

..848 

Opuntia * 

. . 580 

— ' * dillenii ,, 

. . 630 

— *■*' mnniLAAtif.lisi. 



Nvmbkb. 


Oreicola ferrea 608, 993 

— jerdoni 093 

Orenius smuatua 295 

Oreocincla dauma . . 427, 676, 904 

— — ■> moUiBsiraa 427 

Oreocorys sylvanus . . 174, 612, 774 

Orinoma damariB 870 

OrioluB kundoo , , . . . . 587, 607 

luteoliiB 092 

tenuiroBtriB 092 

trailii 002 

OrogomphuB xanthoptera . . . . 874 

Oropetium 987 

thomiBum 087 

Orthemis lineata 153 

metallica 153 

Orthetrum .. .. 144, 147,154,165 

ancepB , , 154, 156, 161 

afliatica 147 

brevistylum 160 

bnmnoum 156 

branneum . . 169 

cancellatum 156 

cancollatum . . 157 

carnaticum 164 

chpyBiB , , , . 157, 169 

chryBOBtigma . . 164, 166, 166, 163 

— luzonioiim . , 163 


- congener 145 

- doleserti 164 

•• diviBum 167 

•. glaucurn ♦. 166, 165, 166 

•• gracilis 162 

•• hyalinum 160 

- internum 157 

- japonicum .. .. 154,156 

internum . , . . 157 

- leptura 167 

- lepturum 167 

• luzonica 163 

neglecta 170 

nioftvillei 160 

> oblitum 505 

- obfloura ' 145 

^ nAtfdura . . . . . . 17U 



ttnii 


INDEX OF SPECIE^ 



MTHBIR. 

Orihetrum pruinogam . , 

167, 166, 170 

ceylanioum . . 170 

- — neglectum . . 170 

ramburii 

.. 161 

ranaonnetti . . 

164, 166, 162 

sabina.. 164, 166,1.66,167,686, 


688 

gabinum 

.. 167 

tegtacea 

.. 169 

teataceum 

.. 156,168 


tfioniolatum . . 

164, 166, 160 

triangulare . . 

. , 166, 16.) 

triangulare . . 164 

trinacri 

. . 156, 158 

tricolor 

.. 10:i 

Orthotomus atrigularis . . 

. . 901 

sutoriuB 

586, 605, 001 

Orygia 

..531 

— — dccumbeuB 

. . 581 

Oryx beatrix 

.. 283 

leucoryx . . 

.. 288 

OgoniuB bolbei . . 

..848 

Otis tetrax 

.. 861 

Otooompga emeria 

.. 990 

daviventris , . 

.. 990 

Otttgypa 

.. 258 

oalvug . . 179, 249, 250, 253, 260, 


593, 610, 774 

Otomops 

. . 27 

wroughtoni . . 

.. 27 

Ougeinia dalbergioides . . 

. . 189 

Oxalis 

.. 232 

corniculata 

282 

Oxygtelma 

..539 

esculentum . . 

539 


Pachyura 37, 823, 1081 


bidiana .. .. ..87 

blanfordi 1026 

oeenilea 37 

dm H7 


Pachyura hodgsal^i 



Paguma 


■ grayi 


grayi 

wroughtoni 

— larvata intrudens 

— loncomystax robusta 
• tytleri 


Paluiornia cyauocephaliis 

faciatufl 

indobnrmanicus 

nopalonsis 

rosa 

Bchisticeps 

torquatiis 


Palpoploura 


Boxmaculata 


Palnmbus casiotis 
palumbns 


Pandiun 


• haliaotuR 


Panicum .. 

aiitidotalw 

colonum 

criis-galli 

fluitana 

psilopediuiii 

— rumosum 

tryphoron 

turgiduui 

Pantala ilavescens 
Papaver . . 

Bomniferum 


Papilio ariBtolochiw 

caghmirensiB 

centaurug 

clytia 

dakgha , . 

demoliug , . 

■■ — nnminii 



1 


1.5, 9lt!) 

6l 489' 
f-. 489 

.. 618 
. . 294 
•/• .. 261 
9, 260, 251, 693. 

. . 977 
.. 978 
..977 
..978 
. . 977 
..978 
.. 977 
.. 977 
.. 977 

• • 680, 687 
. . 219 
•• .. 219 

..690 
.. 870 
447, 468 
.. 690 
.. 461 
.. 690 
» * 690* 



INDEX OF SPECIE?^ Oxix 



Numbbb. 

Fapilio polymnestor 

..461 

polytes , . 

..690 

tamilana . . 

. . 461 

Paplidiiim 

..649 

humifiwujii . . 

. . 549 

Pappophorum 

.. 986 

aiicheri . . 

..986 

elegans . . 

..985 

— robustum . . 

. . 985 

Paradoxornis Havirostris 

. . 988 

Paradoxurus 

..48 

aureus 

49, 60 

birmanicus 

49, .“>0 

crossi 

49, 82*2 

hermaplirodituft 

. . 48 

jordoni 

49, 60 

— niger 

48, 49, 1027 

— — raviis 

49, 60 

strictus . . 

..49, 50, 822 

ParaochinuB 

. . 62 

blanfordi . . 

. . 66 

dorsalis 

..748 

ludlowi 

..748 

— — — macracanthus 

. . 33 

— micropuB 

. . 33 

~ — muliventris 

. . 33 

Parapolybia orientalis . . 

,. 693 

Parascaptnr 

. . 86 

leucurus 

, . 86 

Pareba vesta 

..1022 

— — _ a lala 

. . 1022 

Bordiea 

..1022 

Paroronia hippia . . 

690 

Parkinsonia 

..244 

— aculeata 

.. 244 

Pamara mathiaa . . 

..691 

Paros aronarius . 

..602 

— — atriceps 

602, 770, 988 

— inolanolophuB 

,. 770 

montioola . , 

. . 602, 988 

monticoluB monticoluB 

.. 770 

PaBser oinnamomeuB 

. . 611, 996 

(lomerticM . . 293, 689, 611, 996 

indioa 

773 

— 77 “ biBpamolonBiB 

293. 676 



Nukbeb. 

PaBser montanuB..* 

.. 996- 

pyrrhonotus . . . 

..689 

— - rotilauB debilis 

. . 773 

Pastor roseus 

293, 687, 863 

Pavo cristatus . . . . 184, 694, 619, 775 

— mnticus 

. . 673 

Pavouia 

227 

arabica . . 

..227 

odorata . . 

. . 227 

zeylauica 

..227 

Pegauiim .. 

..231 

harmala 

..281 

Pogolettia 

..534 

BOTit'galonsis . . 

.. 534 

Pelargopsis gurial 

. . 997, 998 

Polecanus 

.. 597 

Pellonieum mandellii , . 

.. 424 

roficeps mandellii 

.. ..989 

Penelope satyra . . • 

. . 707 

Poimisetum 

. . 978 

cenchn>i(le8 . . 

. . 978 

echinoidoB . . 979 

prieurii 

. . . . 979 

typlioideum . . 

. . 241, 978 

Pentatropis 

..540 

cynanchoiileB 

..640 

Penthocoryx sonnerati . . 

. . 615, 999 

Perdicula asiatica 

. . 185, 619 

Poriorocotus breviroBtris . . 

fK)6, 772, 992 

erythropygiuB 

..587 

poregrinuB . . 

. . 587, 992 

— resells 

. . 607, 992 

Solaris 

.. 992 

gpeciosus . . 

,.992 

Poriploca 

.. 589* 

aphylla . , 

.. 539- 

Poristrophe 

.. 813. 

bicalyculata 

.. 813* 

Pernis 

..1003 

cristatus . . 181, 

693, 827, 1003 

— - porotis * , 

.. 980 

Petaurista 

.. 854 

— albiventer 

. . m, 337 

- borrolli 

. . 355, 856. 

— candidulua 

355. 356* 



lltDEX OF SFECrn. 


Numbbb. Number. 

t^etaurista canioepB •• 854,855,857 PhenacoccuB iceryoides 627 

" ' ' ■ ~ Cinderella . . . , 854, 855 insolitus 626 

cineraoeni , . 354, 856 Phcenicopterus roieus 853 

— fulyinuB . . . . 855, 357 PhoBnicuruB ccenileoccpbala . . . , 773 

— inornatuB . . 854, 856, 866 — frontaliB 773 

lanka 364, 866 Phcenix dactylifera 806 

■ lylei venningi . . 864, 856 — . — aylveBtrie 806 

— ynagnificnB 864 PhyllanthuB ,, .. •• ..971 

nobilis .. 865,866 madraspatensiB .. ..971 

oral . . ♦ . 354, 855 nirurii , . . , . . 971 

philippeneiB , , 864, 866, 1083 PhyllergateB coronatuB 991 

punctatufl 354 PhylloBcopuB affinis . . . . 605, 675 

flybilla . . . . 365, 857 collybita tristis . . , . 772 

— taylori . . . . 855, 856 fuliginiventris . . . . 991 

yunnanenflis . . . . , . 854 fuscatuB 991 

PetinomyB 859 humii 006 

fuBcioapilluB , . . . 359, 860 — — indicuB . . . . 772 

— layardi , , . , 369, 860 macuhpenniB . . . . 606 

— " phipBoni • . . . 359, 860 numii , . , . , . 587 

Petrophila cinclorhyncha . , . . 609 proregoluB 606 

cyaiiUB . . . . 609, 994 newtoni 772 

erythrogaBtra . . 609, 994 ptilcher . . . . 606, 991 

— Bolitaria 994 subviridiB .. .. .. 606 

Pencedanum 582 supercilioBUB humii .. 772 

graveolenB , . . . 532 tristis . . . . 605, 991 

Phalacrooorax carbo .. .. 189,620 tytleri 606 

javanicuB .. 189,597 PhysaliB 548 

Phafleolus 241 minima 548 

— aconitifoliufl 241 peruviana 648 

mungo . . . . 241, 242 Picumnus innominatus . . , . 618, 997 

radiatuB 241 Pieris bra8Bic(© 869 

trilobuB 241 PinuB exelsa 604 

PhaflianuB bengalenBis comutus , . 706 longifolia 604, 770 

cafltaneuB 10 PipiBtrellus babu 828 

— comutuB 707 _ coromandra , . 828, 1026, 1031 

curvirostrie 320 coxi 747 

elegauB . , . , 678 fuBcipes 747 

ignituB 10 mimuB 1026 

impejanuB 820 mimuB .. ..824 

— - melanooephaluB . . 707, 885 nigripCB 747 

nepaulenBia 707 riippelle 747 

rufuB 10 PipriBoma Bqualidum .. .. 175,691 

-BatyruB 707 Pithecolobium 246 

stacei 2 dulce 246 

wallichi .. 1 Pithocui entelluB ,, .,822 



INDEX OF SPECIES. 
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Number. 

iPitta brachyura . . 

. . 428, 996 

cucullata . . 

. . 996 

— — nopaleniis . . 

..996 

JPlatacanthomys . . 

.778 

lasiurufl 

. . 778 

- leucorodia 

. . 189 

.Platanista gengetica 

..825 

PlalysmuruB leucopteruB 

. . 864 

PleotruruB daviaoni 

.. 668 

porroteti 

658, 676, 678 

Ploccella javanensiB 

. . 670 

PloceuB atrigula . . 

. . 994 

begalonais 

. . 676 

megarhynchuB ., 

994 

Plotus molonogaster 

. . 597, 997 


Numbeb* 


Pluchea . . 

— — lanceolata 
Plumeria acutifolia 
Plumieria acutifolia 
Pncepyga pusilla . . 

squamata ‘ 

Podicipes albipeuuis 
Poinoiana . . 

data , , 

Polioaetus 

hurnilis 

— ' ■ ichthyai'tus 


Polycarpcea 

.. 224 

corymbosa . . 

224 

Polygala 

.. 223 

abyssinica 

224, 696 

— erioptora 

.. 223 

irregularis 

.. 223 

Polygonum 

.. 969 

plebojum . . 

.. 969 

— indica , 

.. 969 

Polynoura apricaliB 

.. 513 

— elegauB 

.. 513 

■ fulvia 

.. 509 

— flophronia 

.. 609 

Polyodontophis collariB , . 

.. 862 

— BubpunctatuB . 

.. 684 

PolyommatUB bcetious « « 

; . . 691 

PomatorhinuB erythrogenys 

.. 608 


• BchisticopB schisticepi 


glabra , , 

Porocephalus crotali 
Portulaca . . 

oleracea 

quadrifida 

Porzana pusilla . . 


crispus 

QUi * 

.. HH4 

• • poctinatus 

“ ‘ Potomarcha 

.•97, 997 congener 

• • obscura 

. /)33 

l-deva .. 

639 

• ‘ Pratincola caprata 

• • insignis 

4^5,606 

, 191, 698 

* inaiira 

244 

^ ^ Pronolepis 

• * loncicorniB 

, ]008, 1017 floribuncU 

1009,1018 p .. 

1009.1017 

.. 224 . . 

momata , , 

:.m — ■■ 

K4,«i5 — " 

•’23 . . 

2‘^3 

mactiloBus 

qaq • pftrdicolor 


1009 , 1017 ! 


• erythrogenys 


« Bpicigera 

Protortbemis lineata : : 

metallica . . 

Prunella atrogularis 

BtrophiatuB jerdoni 
PsariBomus dalhousite . . 
pBarogloBBa Bpiloptera . . 


771, 989 I Pflendococcus citri 


. . 866 
BchisticepB ,, 988 
. . 244 
. . 189, 244 

..659 
.. 224 
..224 
224 

. . . 594 , 620 

.. 973 
..973 
. . 973 
..978 
. . 144 
.. 145 
.. 145,686 

. . 457, 464 

464, 436, 467 
588, 008, 813, 993 
.. .. 993 

.. 993 
588, 008, 993 
,. 132 
.. 114 
..096 
..1043 
. . 675, 991* 

87, 992, 1042, 1043 
..687 
587, 991,1043 
..991 
. . 47 
47, 48 
. . 47, 48, 822 
. . 610 
. . 604 
.. 245 
. . 245 
..154 
..153 
..773 

oni . . . . 773 

. . 858, 996 

. . 604, 990 

626 



0xxii 
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Numbbe. 


Numbbe, 


Pseudococoai oorymbatui 
gacohari .. 

virgatuB . . 

PBtiudogypB 


.. 628 j 
.. 626 
.. 626 
249,268 


bengalenaia . , 179, 

249, 260,258, 

200, 287, 693 016, 660, 774 

PBOudotantaluB leuoocephalua 

..697 

Paidtum L 

.. 526 

• gnyava . , 

..620 

PaittiparuB gularia gularia 

..988 

— — ruficepB 

..988 

Paoralea odorata . . 

.. 238 

— plicata . . 

. . 288 

Pterocaq>uB maraupium . . 

.. 467 

Ptorocles alchata 

. . 672, 673 

— alchata caiidaota 

..861 

aronariuB 

181, 294, 672 

OXUStQfl 

..672 

fasciatuB 

. . 184, 672 

lichtensteiui . . 

.. 672 

BcnegalluB 

. . 672, 673 

PterooluruB alchata 

.,294 

exustuB 

184, 294, 694 

Pteromys 

. . 868 

alboniger 

..824 

(Hylopetea) alboniger . . 369 


belono . . . . 369 


' BpadiceuB 


• inoroatuB 


PteropuB giganteuB giganteus 
PteruthiuB erythropteruB 

xanthochlorifl 

Ptyonoprogne rupeatria 
PucraBia macrolophuB 
Pulicaria •« 

auguBtifolia 

crispa , , 

— rajputanee 
— — wigbtiana 
Pulvinria maxima 
' — ‘ paidii . . 

—4 ‘theBpeBiee 

Punioa . . 


■ phayrei . . . . 369 

probus . , 369 

.. 369 
684 
823, 1026 
604, 989 
.. 604 
.. 611 
619, 776 
.. 684 
.. 634 
.. 684 
.. 686 
.. 684 
.. 624 
.. 624 
624 
.. 627 


Punioa granatum 

Pupaiia 

.. 627 
.. 818 
.. 818 

velutina 

.. 818 

arbiculata 

.. 818 

PutorioB 

.. 844 

larvatuB 

.. 844 

Pycnonotufl finlayaoni . . 

.. 866 

leucogenys , 

.. 771 

leucotis leucotis 

.. 279 

— mcBopotamia 

.. 279 

analis 

.. 866 

Pycnorhamphus icteroides 

.. 610 

Pyctorhis altirostria griBoigularis 

.. 989 

siiiensis 

.. 686 

— Binensifl 

.. 989 

Pyroinys , , 

784, 801 

priestleyi 

782, 801 

PyrrhopicuB pyrrhotis . . 

.. 996 

Pyrrhula erythrocephala 

.. 610 

nopalensis 

427, 610 

Pyrrhulauda grisea 

174, 591 

Python moluruB 

862, 864 

Quercus Bemiaerrato 

.. 801 

Quorqnedula circia 

191, 620 

Qnisqualia iudica 

946, 948 

Rallina auperciliaris 

.. 429 

Ralhia aquaticus 

.. 186 

Rathinda 

.. 764 

amor .. .. 766,768,768 

Ratufa 

.. 860 

bicolor 

.. 800 

indicuB .. 

.. 800 

Rana esoulenta • • , . , • 

.. 296 



INDEX OF SFECIES. 


Number. 


liana limnooharis.. 

562,670 

temporalis . . 

.. .. .. 662 

Ranunculus lietus 

696 

Rapala 

911 

raelampus 

941 

schistacea 

. . 942, 943, 948 

— — varuua , , 

945 

Rapharms sativiis 

220 

Rattus , . 

784 

aiulamanonsis 

791,792 

berdmorei 

790, 791, 798 

muUulus . . 790, 791 

— - — blanfordi . . 

..790, 791,798, 1030 

bowersi 

790, 791, 798 

concolor . . 

790, 791, 797 

decumatitis 

790 

oha 

790, 792, 799 

fellii 

.. 861,363 

few 

. . 790, 791 

— ~ fulvesctms 

790, 792, 79J) 

giroiisia . . 

. . 408, 408 

jerdoni . . 

7J)0 

kandianus 

.. 408,411 

kelaurti . . 

62, 411, 412, 793, 796 

lepcha 

790, 792, 799 

listen 

790,791,798 

mackenziei 

790, 791,797 

fern 798 1 

macmillani 

61,398, 400,409,410, 


798, 796 

manipulus 

790,791,797 

— mentosus . . 

. . 410, 790, 792, 799 

nitidiw .. 411, 412, 41.'5, 410, fiSIl 

nitidus 

60, 793, 795 

obsoletus . . GO, 792, 795 

niriventer 

790, 792, 79t) 

norvegicus 

63 


rattus 56, 68, 892, 897, 400, 403, 404, 

410, 411, 412, 414, 782, 790, 
791, 792 

alexandrinus 63, 64, 408, 409, 

794, 797, 1029 

— arboreus 62, 74, 794, 796 

bhotia 61,72,397,898,793, 

fl9ii 


cxxiii 
Number. 

Kattus rattus frugivonis . , . 65* 

gangutriatms 61, 889, 408,. 

793, 796 

girensis , , 62, 83, 794, 797 

kandianus . , 62, 887, 888, 

794, 796 

khyimsis . , 60, 898, 400, 

401, 793, 795 

narbada^ 62, 77 103, 408, 411, 

794, 796 

nemoralis 63, 408, 794, 797 

obsolotus . . 415, 416 

rattus . . 63, 64, 794, 797 

riifusccns. . 68, 403, 408, 794, 

797, 1029, 1035 

satario 61, 87, 406, 794, 796 

sikkimensis 61 394, 793, 795 

tatkonensis 60, 398, 400, 

402, 793, 796 

tikos .. 61,400,793,706 

ti8tio 61,68,391 

wroughtoui 62, 



796, 1034 

rogorsi 

.. 791,798 

rufescens . . 

. . 407, 416 

surifor 

790, 792, 799 

validus 

.. 791,792 

vioerex . . 69, 60, 498, 790, 791 

vociferans. . 

790, 792, 798 

Ratufa clealbata . . 

. . 360, 361 

follii 

. . 361, 368 

gigantea . . 

. . 361 

gigantea 

. . 362, 824 

lutrina . . 

. . 361, 362 

indica bengalonsis 

. . 360, 362 

centralis . . 

860, 362, 1083 

indica 

. . 360, 361 

maxima . . 

. . 861, 362 

superans . . 

. . 360, 361 

macro\ira . . 

..361 

— — dandolena 

. . 361, 862 

macroura 

.. 362 

melanochra 

. . 361, 862 

phcfiopepla marana 

. . 861, 363 

— ■ 1 1 1 nhnsouenla 

.. 361,363 



tjxxiv 
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Numbbh. 


Number 

Regulns oriitatui 

, , 

1. 606 

Rhyothemifl variegata variegata. 

980 , 981 

reguluB himalayeniis 


.. 772 

Rhytidooeros BubruiicolliB 

.. 858 

llemirea 


204 

- undulatuB 

858 , 998 



.. 204 

liicinuB • t . . 

.. 971 

Bhabdops olivaoeus 


1. 564 

oommuniB 

971 

llhaoophoruB maoulatus . . 


.. 681 

Riparia rupestris 

.. 714 

IlhinoceroB unioorniB 


.. 826 

Riporsia sacchari 

.. 627 



826 

HivAR , , - 

.. 647 

a 11 m a ^ « A a f a 


1. 826 

_ hvDoor&toriformis 

.. 547 

BhinolophuB affinis himalayanuB 

.. 823 

Rostratula oapenaiB 

.. 696 

KhinophiB Banguinens . . 

. . 

567 , 673 

RousettuB lesohenaulti . . 

.. 823 

Bhinopoma 


.. 26 

Rucervns duvauceli 

.. 825 

hardwickei . . 

. . 

.. 26 

Kuellia 

.. 811 

_ kinneari 

. , 

.. 26 

— — - patula 

.. 811 

— muflcatellum seianum 

.. 26 

Rusa equinuB 

.. 841 

Rhipidara albicollis 


608 , 993 

unicolor 

.. 825 



688 , 993 

llnticilia auroroa* • •! •» 

.. 993 

Rhizomys castaneus 


.. 824 

frontalis 

.. 608 

Rhizothera dulitenBis , . 


.. 292 

hodgBoni 

.. 994 

— longirostriB , . 


291 , 292 

rufivcntriB . . 289 , 688 , 608 , 994 

RhodoneBsa oaryophyllacea 


1. 190 



RhodothemiB 


.. 604 



— — - rufa 


604 , 605 



RhopodytoB tristis 


.. 999 



RhuB 


.1 236 



' rnyBorensis 


.. 285 

Saccharum 

.. 980 

^ihyaooniiB fuliginoBUB , . 


608 , 994 

officinale 

.. 980 

jlihyncbopB albicollis 


188 , 697 

spontaneum . , 

.. 980 

Rhynohosia 


.. 242 

SaccolaimuB 

.. 25 



248 


. . 25 

minima 


.. 242 

Salacea macrosperma 

.. 953 

rhombifolia , . 


.. 242 

Saloa horsiieldi 

.. 570 

RhynohoBtylis retusa . . 


.. 486 

Salsola 

.. 969 

Rhynoospora 


.. 206 

f<fitida 

.. 969 

■ - — aurea 


.. 206 

Salfadora 

.. 688 

vtf A 1 1 B ■ A «in 


206 


539 

— wightiana , . 


.. 206 

* B/avTav&vQ It • • 

— . perflica 

.. 638 

HhyothemiB 


.. 928 

Salvia 

1, 814 

marcia 


.. 930 

— • »gyptiaca 

.. 814 



.. 930 

rnmmmmrnm m mm DTUllilft 

1 . 814 




— phyllis 


.. 686 

SapinduB trifoliatus 

769, 948 

— — phyllis phylliB. 

929 , 981, 982 

Saponaria vacoaria 

.. 224 

— plutonia 

, . 

.. 929 

Saraoa indioa 

.• 961 

- triangularis 

. . 

.. 980 

Sarcidiomis melanonotuB 

843 

— — varieagata . . 


686 , 929 

SaroiopboruB malabaricus 

186, 69 
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Number.! 



Number. 

SarcofframmuB indicuB . . 186, 690, 596, 620 

Scleria tossellata. . 


.. 207 

Saroostumma 

. . 640 

Scolopax rusticola 


.. 620 

brevistigma 

.. 640 

Scolopendra morsitans . . 


.. 303 

Sasia ochraoea . . 

.,997 

Scops giu 


.. 178 

Satyra (Tragopan) alpnis 

. . 707 

spilocephalus 


.. 616. 

lathami . . 

.,707 

Scotocerea inquieta 


293, 860 

melanooephala . . 

..886 

ScotomanoB omatua 


.. 824 

nepaiilonsis 

..707 

ScotophiluB kuhli 

824, 

1026, 1031 

pennanti . . 

. . 707 

wroughtoni . . 


824, 1026 

satyra 

..707 

ScotozouB dormeri dormeri 


.. 824 

tomminckii 

..901 

Scutellaria scandens 

. . 

.. 696 

SatyruB comutus 

. . 707 

Sedum adenotriuhum 


.. 696 

Saxicola capiatrata 

..688 

Seetzenia 


.. 23L 

chryaopgia 

. . 608 

orientaliB 

.* 

. . 231 

isabellina 

.. 688 

Seneoio uudicaulis 


.. 696 

mccata . . 

..860 

Soricostoma 


.. 643. 

pioata . . 

.. 688 

pauciflorum . . 

. . 

.. 643 

Schizothorax eaooiuus . . 

.. 296 

Serilophns lunatus 

. . 

.. 867 


296 

riibripygins . . 


.. 99ft 

Sch(ttniparu8 rufigularia . . 

..989 

Sesamum 

. . 

.. 66! 

Schweinfurthia 

..649 

indiqura 

. . 

.. 661 

aphoorocarpa 

..649 

Sesbania 


.. 240. 

Scirpus 

. . 200, 976 

aculeata 


.. 210 

articulatuB 

. , 200, 201 

Setaria 


.. 978 

corymboflUB 

. . 200, 201 

vorticillata 


.. 978 

eroctufl 

. . 200, 201 

Sibia picaoides picaoides 


.. 989 

grosBUfl 

200, 202, 976 

Sida 


.. 225 

— kyllingoidea boock 

. . 202 

cordifolia’ . . , . 

• . 

226, 627 

kysoor 

. . 200, 202 

grewioides . . 


.. 226 

litoraliB . . 

200, 202, 976 

Bpinosa 


.. 226 

maritimuB 

200, 202, 976 

Silybura brevis . . 

. . 

6.68, 676 

michelianua 

.. 200,202 

ocellata . . 


667, 576 

mucronatuB 

. . 200, 201 

Simotes beddomi . . 


.. 681 

— — quinquefarius . . 

200, 201, 976 

— Bplendidus 


.. 680 

squarroflus 

. . 200, 202 

theobaldi 


.. 081 

• BupinuB 

200, 201, 976 

Siphia albicilla . . 

• • 

.. 993 

Sciurus lokriah . . 

..824 

' hyperythra 


.. 667 

Scleria 

..206 

parva 

607, 667, 992. 

— — annularis . . 

..207 

strophiata . . 

. 

007, 993 

biflora 

.. 207 

Sitta oinnamomeiventris 

. 

.. 990 

■ caricina . . 

..206 

frontalis 


.. 990' 

dlata ** 

..208 

himalayensis 

. 

.. 605 

hebeoarpa 

.. 207 

leucopsis 

• 

.. 606 

■ lithosperma 

.. 206 

Siva cyanuroptora cyanuroptera 

.. 989" 

stocksiana 

.. 208 

j — — . strigula 

• 

.. 604. 
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Nvmbsk. 

Siva strigula ttrigula , . 

.. 771 

Smilax aspeia 

.. 696 

■ '■ ■ macrophylla 

.. 670 

Sodada decidua 

.. 222 

Solanum 

647 

— albicaule 

647 

— inoanum 

.. 647 

indicum 

.. 647 

melongena 

.. 647 

- ■ ■— nigrum 

.. 647 

■ ■ tuberogum 

.. 647 

xanthooarpum 

.. 647 

.Sonchus 

.. 637 

— - — asper 

.. 637 

— - — oleraceus 

.. 638 

Sopubia 

. . 660 

delphinifolia 

.. 660 

Sorghum vulgaro 

241 

SoriculuB 

.. 36 

■ baileyi . . 

. . 30 

cauclatug 

30, 823 

leucopg 

.. 36 

uigreflcons 

.. 30 

Spatula clypeata , . . . 191, 698, 620, 842 

Spermacoce 

.. 632 

hispida 

.. 632 

stricta 

.. 632 

Splu»ranthuB 

.. 634 

■■■ - — — indicus 

.. 634 

Sphenocerug spenuniB . . 

.. 018 

SpilorniB 1007, 1008, 1011 

cheela , . 180, 017, 1008, 1011 

• Spinea bolla 

096 

sortifolia 

.. 946 

Spizaetus 

018, 661 

— limnaetus . . 081, 048, 

049, 651 

nepalonsw 017, 031, 660, 061, 062 

Sporobolus 

983 

glaucifoliua . . 

.. 983 

— orientalis 

.. 983 

Sporccginthus amandava 

689, 996 

Stachyrhidopsis pyrrbopg 

424, 608 

mficepB ruficepg 

.. 989 

rufifrons ambigua 

.. 989 

Stachyrhis mgrioepg nigriceps « . 

.. 9§9 



Number. 

Staohyi serioea • . 

.. 696 

Staphidia gtriata . . 

.. 866 

rufigengia 

.. 989 

Stenophyllug 

197, 976 

barbata . . 

197, 976 

— capillaria . . 

197, 198 

pubenila . . 

197, 198 

Sterna anglica 

.. 188 

molanogagter 

188, 697 

minuta . . 

294, 697 

aeena 

88, 189, 697 

Stichopthalma cambodia 

.. 868 

camedava 

.. 867 

godfroyi , . 

.. 807 

Stoparola melanops 

()07, 993 

Streptopelia turtur ferrago 

.. 776 

Striga 

.. 649 

— — euphragioidos 

. 660 

orobaiulcheoidoB , . 

.. 640 

Strix cambayonsig 

.. 293 

flammoH 

78, 293, 692 

Sturuia malabarica 

.. 992 

Stuniopastor contra 

88, H62, 902 

Siurnus men^sbiuri 

380, 092 

nobilior , . 

.. 880 

poltaratskyi 

3h0, 381 

porphyronotus . . 

.. 676 

vulgarig . . 

.. 293 

caucaaicug 

293, 381 

dresBori 

.. 383 

dzungaricuB 

.. 383 

huinii , . 

.. 381 

minor 

.. 382 

nobilior 

.. 881 

oppenheimi 

.. 883 

poltaratBkyi 

380 

porphyronotus 

.. 381 

purpurascenB 

.. 381 

— BophifiB,. 

.. 382 

vulgaris 

.. 382 

zaidaineuBis 

.. 883 

Suffrenia dichotoma 

.. 214 

Su(cda 

.. 968 

fruticosa 

.. 008 

Surendra 

.. 440 
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Surendra aniesena 

— florimel 

quercetonim . 

Surniculufl higabris 
Su8 oristatns 

— galvaniuB 
Suya crinigera . . 

Sylvia afHnis 
Syinpetrum 

commixtum . 

— — '■ decolorata • , 

decoloratum 

fonacolombei 

hypomelafl , . 

oriontale 

pallidinorvis 

rliioticum 

Banguinouin 

Bobrina . , 

Btriolatum , . 

Bubpruinoaum 

vulgatum • , 

Syphootis aurita . . 
Syrnium indrani . . 

— iiivicola . . 

— • — ocellatiiiu 


Taccocua leaclienault 
Tachardia lacca . . 
TachorniB batasBienaiB 
Tadarida . . 

— legyptiaca 

— gOBBOi . . 

sindica 

~ thomasi 

* tragata. . 

Tadorna cornuta . . 
Tagetes . . 

erecta . . 
Tajuria , . 

cippus . . 4 


Numbbk. 
..440 
. . 440 
..440 
.. 429,999 

.. 825,1030 
.. 825 
426, 606, 772 
.. 587 
..494 
495, 496, 498 
. . 497 
495, 496, 497 
495, 496, 497 
495, 490, 498 
495, 49(), 499 
. . 920 
..497 
. . 497 
.. 491 
. . 495 
. . 498 
, 495,497 

. . 674 
. . 615 
. 178,015 

, 178, 592 1 


177, 999 
.. 027 
. 998 
27, 731 

731, 732 
2, 733, 1020 

.. 732 

732, 733 


Number. 

Tajuria indra 465, 467 

jehana 472 

— — longinuB 471 

Tajuris macnlata 870 

Talpa 34 

inacrura 34 

micrura 34, 823 

TaniarindiiB 244 

indica 244 

Tamarix 224 

articulata 224 

dioica 224 

galhca 224 

orientalis 224 

TamiopB 378 

— - niacclellandi 378 

barbei . . 378, 379 

manipureDBiB. 378, 379 

Taphozous . . 23 

kaohhcTifliB kachhenBis 25, 824 

nudaster. . . 25 

longimaDuB , . . . . 25 

nudanopogon . . . . 21 

p(*rforatiiB 24 

thttobaldi theobaldi 24 

bOcatuB . . . 24 

Taragama siva 091 

Taraxauum ofticianalo . . . • - 096 

Tarsigor chrysa*iifl . . 427, 008, 773 

Tarncus . . . . . . • • 11’% 123 

aiianda . . . . . . 121, 123 

pliniuB .. .. il8, 123, 091 

theophrastus 115, 118, 123, 127, 

601 

. . 779, 780 

. . 780, 781 

780, 781 
, . 780, 781 

. . 780, 781 

664, 780, 78l, 1028 
. . 780, 781 

1022 

1022 

1022 

551 


. . 674, 675 

538 

538 

467 

461, 468, 464, 465, 466, 

467, 468, 469, 472, 785 


Tatora 

_ — ceylonica 

cuvieri . . 

1 diinni 

hardwickei 

indica 

Bherrini , . 

Taxila burnii 

thuisto 

aawaja 

I Teoomella 
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Tecomella undulata 

Tectona grandU 

Telchinia violod 

Telicota dara 

TemenucbuB pagodarum 
TephrodomiB pelvicus . . 

- pondioerianus 

Tephrogea 

— ehrenbergiana 

incana 

multillora 

pentaphylla . . 

— petrosa 

purpurea 

Bpinosa 

tenuiB 

• villoBa . . 

TeriaB hecabe 

■ Iceta 

— libythea . . 

— veuata * . 

Terminalia pauioulata . . 449, 4 

— — tomentosa . . 

TerpBiphone atfiuia 

paradiBi 

Tesla cyaniventriB 
Testudo gigautea 
Tetraoeroi* ^uadrioornis . . 

Thaduka 

multicaudata .. 

Thamnobia cambaienBis . . 
TharrhaleuB atrigularis 

jordoni 

rabeouloideB 

Thereiceryx lineatus 
TheBpeBia populnea 
Tholymis tillarga . . 

Tiohodroma muraria 
Tiga shorei 

Timelia i^eata bengaleniis 
Tinnunculus alaudariuB . , 182, 

cenchris 

TomeuteB . # 

— lokroidea •» 


Number. 

.. 651 1 
..1047 - 
.. 690 - 
.. 691 
687, 607 
.. 992 
687, 992 
.. 288 
.. 238 
238, 239 
.. 289 
.. 239 
239 ‘ 
..238 
.. 240 
.. 238 
238, 239 
461, 690 
.. 690 
.. 690 
.. 690 
467, 467, 480, 
761 
.. 449 
..993 
426, 688, 608 
. . 989 
.. 861 
.. 842 
. 760 
. 760 

. . 688, 608 
.. 610 
.. 610 
. . 609 
. . 618, 997 

624, 626, 628 
. . 686, 687 

. . 606, 991 

.. 996 
.. 989 
J, 698, 618, 846 
.. 188,846 

.. 370 
370, 871, 824 


Tomeutes lokroidea lokroidea 


— bellona 


Virgo . . 

phayroi 

blanfordi 

phayrei 

pygorythruB 

janetta . . 

pygorythrus 

Totanus calidria 

glareola 

glottis . . . . 188 

hypoleucuB . . 187 

— — oohropuB . . 187, 690 

stagnatiliB 

Tragopan , . 

blytbi . . . . 891, 895 

blythi .. 70C 


Number. 
ides .. .. 872 

si . . 871, 872 

871 

. . 871, 872 

372 

. . 371, 372 

870 

di .. ..871 

i ..871 

. . 370, 871 

netta . . . . 871 

^gorythrus . . 371 
. . 188, 696 

.. 187,696 

188, 696, 620 
187, 696, 620 
. . 187, 690, 696, 620 

187 

706 

..891, 892,900, 908 
706, 892, 900 


moleflwortbi 

caboti . . 

baatingBi 

inelanocephaluB. 


satyra . . 7 

temmincki 

Tragus 

racemoBUB 

Tramea limbata .. 
Trapa 

bispinosa .. 

Trianthema 

hydaspica 

monogyna 

pentandra 

triquetra 

TribuluB . . 

alatus . . 

— ■ terrestris 

Tribura intermedia 

luteiventris 

__ tboracica 
Trichodesma 


iwortbi . . 706, 899 

. . 706, 906 

885 

UuB. 619, 706, 707, 
710, 886 
706, 707, 710, 716, 889 
. . 706, 901 

979 


.. 979 
.. 686 
.. 627 
.. 627 
.. 680 
.. 631 
.. 680 
.» 680 
.. 630 
.. 280 
.. 230 
• . 280 
.. 991 
605, 991 
426, 199 
.. 548 
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Number. 

TriohodoBma indioum 


. . 643 

TricholepiB 


..637 

radicans 


..637 

Trichotheoa hirta 


..848 

Tridax 


..636 

— — prooumbenB 


.. 636 

Trifolium pattense 


..696 

Tringa minuta 


..188 

toinraincki 


. . 188 

Trionyx ouphraticuB 


..296 

TrirhinopholiB nuohalis 


..863 

Trithemis . . 


919, 922 

adelpha 


..920 

anuulata 


920, 922, 923 

aurora . . 


919, 920, 923 

aurora 


686,687, 920,921 

— GioBia 


. 736 

congener 


..920 

cyprica 


.. 926 

(IryaB . , 


..926 

fcBtiva 


919, 920, 926 

fraterna 


.. 920 

fuBOopalliata 


. . 738 

— infernalis 


..926 

intermedia 


.. 611,920 

kirbyi . , 


919, 920, 928 

kirbyi 


. . 920, 928 

limbata 


. . 786 

liturata 


, . 920 

obBoletu 


..923 

pallida 


. . 614 

pallidinervifl 


686, 687, 919^ 



920, 926 

proBperina 


.. 926 

— rubrinerviB 


..923 

— Boror 


.,920 

trivialia 


..608 

yerburyi 


..920 

Tritioum . , 


..987 

vulgare . . 


00 


Troohalopteron erythrocophalum (<ry- 

throoophalum . . 771 

— lin^atum grisescentior . . 77 J 

— variegatum variegatum. 771 

Tirochalopterum erythrooephalom . , 603 
17 



Number. 

Troohalopterum liueatum 

. . 60a 

melanostigma 

. . 864, 866 

phoenicium phcenicium. 988- 

variegatum 

. . 424, 603 

Troglodytes troglodytes ueglectus , . 771 

Tropidonotus beddomi . . 

. . 660 

himalayanus 

.. 680' 

monticola . . 

.. 662 

paralleluB . . 

. . 680 

piscator . . 

. . 660, 862 

platyceps . . 

. . 862 

stolatuB 

.. ^ 62, 863 

Bubminiatus 

. , 680 

Trotula triantliis . . 

..216 

Trypauophora somihyalina 

. . 093 

Tupaia 

. . 29 

bolangori belaugori 

..30 

chinenflis 

80, 

siocata 

.. 80 

tenaster 

.. 80 

Clarissa , . 

. . 80 

nicobarica 

. . 31 

Turdiorus abbotti 

.. 866 

Turdus merula syriacus . . 

.. 293 

musicuB . . 

..009 

— — viscivoruB 

. . 009 

Turuix dusBumieri 

.. 186,694 

tanki 

. . 594, 620 

Turtur cambaiensis 

188, 694, 619 

forrago . , 

188, 618 

risorius . . 

183, 694, 619 

Buratensis 

183, 694, 619 

Tylonicteris fulvida 

yt 

00 

Typblops , , 

. . 666, 670 

beddomii 

..666 

divorsicops 

. . 866 

fletcheri 

. . 664, 666 

jerdoni 

..865 

thurstoni 

. . 666 
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Numbbb. 


Uptipa epops 

176, 591, 614, 998 

indioft 

. . 176, 998 

Uroobloa 

.. 978 

paniooides 

..978 

UrooisBa flavirostris 

.. 600 

^ occipitaliB 

. . 601 

Urolonoha aouticauda . . 

..994 

— — leuoogastra . . 

,866 

malabarica . . 

. . 689 

— punotulata . . 

689, 610, 994 

Uromaatrix miorolepia . . 

.. 296 

(JromycoB cunniughaiuiauu 

B .. .,697 

bobeoni 

..697 

UrsuB 

.. 360 

— — arotufl 

.. 360 

iBabellinuB 

..360 

— - tibetanufl , , 

.. 823 

torquatuB , . 

. . 860, 861 


Vablia .. 

, . 

, . 627 

— ~ viBCOBa 


.. 627 

Valeriana walliohi 


. . 696 

Vallisneria 


. . 972 

BpiraliB 


..972 

Vandelenria 


.. 786,962 

dumetioola . . 

824, 962, 968 

nilagirioa . . 

. . 962, 968 

— — oleracea 

. , 

782, 962, 968 

— — — — 

marica 

. . 963, 964 

... 

modesta 

, . 964 

■ — 

oleracea 

. .' ' 963, 1028 


Bpadicea 

.. 964 

— • rubida 


..963 

VanelluB oristatua 


,.294 

vulgariB 


. . 186 

VaneBBa oardui . . 


.. 689,1046 

VaranuB griseuB .. 


. . 296 

Veruonia . . 


. . 683 

oinerasconB 


. . 638 

— oinerea 


.. 683 

Veipa dorylloidoB 


. . 301, 302 



Number. 

Vicia tenora 

. . 696 

Viooa 

..684 

auriculata . . 

..634 

Vigna 

. . 242 

Viola 

..222 

Btockaii 

. . 222 

Vipora rnsBolli . . 

..677 

Virachola isocratos 

. . 9r,2, 963 

peree . . 

. . 769 

Viscnm angulatum 

CO 

oapitellatmn 

. . 462, 466 

Vitex 

.. 813 

negundo 

462, 813 

Vitis lanceolaria . . 

.. 622 

— vinifera 

..284 

Vivorra 

.. 46 

civettina . . 

46, 47 

megaspila 

46, 47 

zibetba . . 

. . 46, 822 

pruinosa . . 

..46 

zibetba . 

. . 46 

Vivorrioula 

. . 47 

malacconBiB . . 

47, 822, 1032 

Volutarella 

.. 637 

divaricata . . 

..687 

Vorraola 

..844 

peregiwna 

..344 

BarmatiouB 

. . 844 

Vulpes 

. . 841 

alopex 

. . 341 

boiigalenfliB 

341, 660, 823 

cana 

. . 841, 842 

ferrilatiiB . . 

. . 341, 842 

loucopuB . . 

. . 341, 842 

montana . 

. . 841, 342 

Vultur 

.. 262 

monachuB., 178, 

179, 249, 280, 262, 


200, 616 

Walkeriana cinerea 

.. 028 

Wedelia 

.. .. 68( 

urticrofolia 

.. .. 88< 



Withania . . 

somnifera 

Wrightia . . 
tinctoria 


Xantholuema hrematooephala 

Xanthotwiuiia busiris . . 
XenorhynchuB aBiaticus 
Xylia clolabriformis 
Xylophis porroteti 


Ypthima chenui . . 

huberni 

philoraela 

ypthimoicleB ♦ 

Gubina gularis gularia . 
nigrinientom 


Zaocys dhumnades 
mUOOBUB . . 

Zea 

— mays 

ZeltuB 

- etoluB tabrioiuB , , 
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Numbku. 



Number, 

..548 

Zemeros ilegyas . . 


..1022 

.. .. 548 

aUica . . 


..1022 

..589 

iiidicuB 


..1022 

.539 

Ztipherus icana . . 


.. 870 


Zonxidia masoni 


870 


ZoziuB 


.. 456 


chryBomalliis 


. 455 


Zinaspa . . 
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Genus— 

The Genus Catreus contains a single species very closely allied to 
the ti*ue Pheasants, but differing from them in having a long full 
crest. 

The female differs from the male in plumage, but not lo any- 
thing like the extent the true female Phasianus contrasts with tlic 
male. 

The tail is very long, and is carried like that of Phasianua, not 
compressed like that of Jiop/tum and Genncpue, It is composed ot* 
18 feathers, the central pair very long and about five times as loni^ 
as the outermost. 

The wing is rounded, the fifth primary longest and first shoder 
than the tenth. The feet are strong and the tarsi armed with spui 
occasionally represented by knobs iu the female. 

The only species, 6\ waUichi^ is confined to Indian limits. 

OaTREUS WALLICHI. 

The Cheer Pheasaut, 

Phananue Hardw., Trans. L. 8., xv., p. 166 (1827) (Almorah) ; 

Hatton, J.A. 8. F„ xvii., pt. 2, p. 695 (1848); Blytb, Cat. Mus. A. 8., 
p. 245 (1849) (N. W. Himalayas) ; Irby, Ibis, 1861, p. 235 (Kumaon) ; 
Jerdon, B. of I., iii., p. 527 (1868); Tytler, Ibis, 1861, p. 235, (Simla) 
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Beavan, ibid, 1868, p» 880 (Sknla); Stoliozka, J.A.S.F., xzxvii., pt 8, 
p* 68 (1868) (Satloj^ Valley); Hume, Nests and Bgfi^s, p. 624 (1878); 
Marsh., B. Nest in I*, p. 59 (1879); Hume and Marsh., Game-B«, i., p. 
(1878) : Soully, Str. Feath., viii., pp. 845, 866 ^1879) (Nepal) ; Marsh., 
Ibis, 1884, p. 428, (Obamba); Oates’ ed., Hume’s Nests and EggSi iii., 
p. 412 (1890). 

» Lophonhoros wallichi, Less., Man. d’Orni, ii., p. 179 (1825); Vigne^ 
P.Z.S., 1841, p. 6. (Ohamba). 

PhMtanm Btacei, Gould, Cent. Birds., p. 68 (1882) (Himalaya) 

CatfPUB waiUohi, Adams, F.Z.S., 1858, p. 499; Mitchell, ibid, 1858, 
p. 545; Gould. B. of Asia, vii., p. 18 (1865); Ogilvie-Grant, Cat. B, M., 
xxii., p 817 (1898) ; Id., Man. Game-B., ii., p. I (1897) ; Blanf., Fauna B. 
L Birds, iv,, p. 82 (18^8) ; Sharpe. Hand-L., i., p. 87 (1899) ; Oates, Cat. 
Eggs B. M., i., p. 56 (1901) ; Venour, Jour. B N. H. S., xvii., p. 812 (1907) 
(Dunga Gali, N. W. P. Province) . Ward, ibid, p. 944 (1907) (Jheliim 
Valley) ; Magrath, ibid, xix., p. 159 (1909) (Murree); Finn, Avi. Mag., i., 
p. 129 (1910). 

Vemaculxr Names. — Kahir, Chihir (Nepal) ; Cheer (Kumaon, 
Oarhu*at and further West); Bunchil, Boinchil, Heml (Hills, N of 
Mussoori) ; Chummun, Chaman (Ohamha, Kulu, etc .) ; Beear 
(Karwar, Drawa, Fir Pavjal, and Kaji Nagh, Rehar (Darg, N 
W. F.) 

Description. — Adult Male. — Top of the head and feathers of the 
crest blackish bro^*n, edged paler and with rather conspicuous grey 
tips ; back of the bead and upper nape the same but with the grey 
edges almost concealing the ^lark centres; line of feathers below 
the bare orbital space and ear- coverts hair-brown, almost black 
next the bill ; chin, throat and sides of the neck greyish white, 
very faintly centred with brown streaks, obsolete in some speci- 
mens ; lower nape and hind neck the same barred with black, 
scapulars and lesser wing-coverts baiTed ashy gi*ey and black, each 
feather with a narrow grey fringe and with the subterminal black- 
bar glossed with green ; upper tail-coveii» and tail pale buffy grey 
to almost pure grey at the tip, barred with wide mottled bars of 
black and dai’k cinereous grey ; outer tail feathers with the dark 
grey on the inner webs replaced to a great extent with deep 
chestnut. 

Primaries brown, the outermost edged and barred with pale buff 
on the outer webs and both mottled and baried with the same 
colour on the inner webs ; secondaries the same, becoming more 
and more mottled in characters towards the innermost, which have 
one broad subterminal bar of black, a second bar less definite in 
shape and the rest of the feather iiTegularly mottled with black and 
buff; greater and median wing-coverts like the lesser, but with 
&ore of a buffy-ochre tinge, in some coses becoming here and 
there almost rufous. 

Below greyish-white, more or less tinged with rufous-buff pos- 
teriorly and on the flanks each feather barred with black, but with 
these bars concealed on the fore neck and upper breast, and very 
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oonspicnouB on the lower breast and * flanks ; the feathers of the 
brea^ also have faint brown shaft stiipes; centre of abdomen 
blackish, more or less mottled with rufous buff* ; vent and under 
tail-coverts rufous; thigh-coverts dirty rufous buff. 

OolovrH of Soft Part ff. — Oi bit al skin crimson-scailet or crimson, 
sometimes dotted with little pink, or pinkish-whife pimples; iris 
golden hazel or reddish hazel, sometimes, aecoidingto liume, an 
orange-brown; bill pale yellowish horny, more rarely pale brownish 
or bluish horny; legs plumbeous or greyish blown, occasionally 
with a fleshy tint, especially on the hinder parts; toes paler and 
more fleshy and soles paler still. 

Measuremenis . — The series of males of which J have been able to 
take measurements, some 40 in number do not show a very great 
range of variation. Including the 22 specimens in the British 
Museum, they measure : — 

Wing from 9*3" (235 mm.) to 10-6** (269*2 mm.), and averag- 
ing 9-9^' (250-5 mm.); tail 15-3'' (388*6 mm.) to 23-0'' (584-2 
mm.), with an average of 19*0" (481-8 mm.); taisus about 3" (76*2 
mm.); spur generally about *5" (12-5 mm.), rarely as such as 
75" (19*0 mm.); bill at front about 1*1" (27-9 mm.), and from 
gape about 1-3" (36 mm.) 

** Weight, 2 lbs. 10 ozs. to 3 lbs. 7 ozs." (Hume.) 

In a letter to me, Col. R. H. Rattr^iy recoi-ded the weight of one 
shot at Mussoorie as just on 4-lb8. 

Wilson (Mountaineer) mentions having obtained birds with tails 
of 28" (716 mm.), and this observer is invariably so correct that 
we must accept his statement, but such biids are no doubt quite 
exceptional. The crest runs up to 3-6" (91*4 mm.), and is 
usually about 3" (76-2 mm.) 

Adult Female, — Head similar to that of the male, but with buff or 
ochre-buff instead of grey edging aud tips to the feathers; hind 
neck and nape greyish-white with bold black centres ; mantle pale 
chestnut — varying a good deal m depth in different individuals — 
each feather with cream shaft streaks, greyish edges and bold black 
bars ; lower back and rump ashy-brown, mottled with black and, to 
tt much less extent with buff; tail and upper tail-coverts with 
alternate bands of mottled rufous and black and bolder black and 
buff; the longer tail-coverts with more black and less buff. 

Primaries brown, regularly bamd with buff on the outer webs 
and with chestnut on the inner; secondaries mottled blackish- 
brown, and chestnut-buff with four broad bars of creamy-buff edged 
above and below with black ; greater and median coverts mottled 
black and chestnut-buff with broad tips of creamy-buff. 

Below chin, throat and fore neck creamy-white ; breast black, the 
feathers with broad white edges and white central streaks; re- 
m^der of lower surface pale chestnut each feather edged with 
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ci'eamy-buff ; flanks anteriorly like the breast, gradually changing 
posteriorly until they are almost the same as the belly ; centre of 
abdomen buff; under tail-coverts pale rufous, mottled slightly 
with brown. 

Colours of Soft Parts . — Similar to the same parts in the male, 
but the facial sWn is a duller, dingier crimson, more a brick-red. 

Measuremsnts. — Wing, 8*6" (223*4 mm.) to 9*7'' (246*6 mm.), 
average (28 birds) 9*15" (231*6 mm.); tail, 12*5'' (317*5 mm.) 
to 18*6^' (467*4 mm.), with an average of 15*0'* (381*0 mm.) ; 
tarsus, 2*8” (71*6 mm.) to 3*1" (78*7 mm.), generally a little 
under 3" (about 75 mm.) ; bill at front about 1" (25*4 mm.) and 
from gape 1*2" (30*4 mm.). The spur is only a mere knot 
when present, as a i*ule there is none. The crest runs up to 2*7" 
(68*5 mm.), but is more often about 2" (50*8 mm.) 

“Weight, 2 lbs. to 2 lbs. 12 ozs." (Hume.) 

Distribution . — The West of Nepal, Kumaon, Garhwal, Tehri 
Garhwal, Sipala States, Bussahir, Chamba and at least as far West 
as Dunga Galli in the Hazara District of the N.-W. Frontier 
Province. 

Wai*d says that it is not found in Kashmir proper, though it is 
found in Kishtwar and the Jhelum Valley. Major H. L. Haugh- 
ton, then of the 36th Sikhs, obtained specimens at Kamar and 
Drawa (Kashmir), and also at Pir Panjal and Kaji Nag. Nor can 
they be very rare there, for on one day he informs me he managed 
to shoot eight birds. 

It is possible that these pheasants inhabit Nepal a good dc^al 
further to the East than Ilume thought to be the case. Before 
the traffic in bird skins was practically stopptnl in Darjiling 
the Nepalese occasionally brought these skins into Daijiling for 
sale and less often birds alive, which they said^ had been trappt*d 
in the Valley of Nepal on the higher hills to the Nortli. J ha\e 
myself seen such skins, and one of my eggs was obtained with tlie 
slans of the parent bird from Nepalese in Daijiling. 

Scully, it must be remembered, found these birds very common 
in captivity in Khatmandu, and believed that the bird was by no 
means uncoinmon to the North of the Valley. No one yet has 
collected in Nepal off the beaten tracks, and even Hodgson was 
never, evidently, in a position to collect in the real interior of tin* 
country, whilst Residents since his time appear to have made no 
attempt to do so. 

Nidification . — This beautiful Pheasant breeds throughout the 
above area at elevations between 5,000 and 9.000 feet, occasionally 
lower than the former, and, equally occasionally, above the latter. 
The breeding season commences early in April and lasts through- 
out May and June. In the lower ranges most eggs will be taken 
in the end of Apidl and early May, whilst in the higher altitudes 
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none are likely to be taken before the end of May, and more in 
the early half of June. The latest date 1 have recorded is the 
Jlrd of July for incubated eggs. 

Owing to the fact that Europeans do all they can to prevent the 
eggs of this bird being taken, and, wherever they are sufficiently 
numerous to make it worth while, do their best to preserve ih(*8e 
pheasants, there is very little on record about their nidification. 

In addition to this, the fact that they nearly always breed in 
the wildest and most precipitous hills makes their nests and eggs 
very hard to find, and consequently full clutches of Cheers* eggs 
are very rare in collections. The nests are very rough affairs, 
merely a collection of leaves and rubbish in some hollow, either 
natural, or scratched out by the birds themselves. It is placed in 
amongst bushes, bracken or grass at the foot of, or on the side of, 
some steep hill or cliff', and almost invai’iably in very broken 
gi’ound. Hume found his three nests at the foot of almost vertical 
cliffs, “ broken into ledges and steps and studded with down-trail- 
ing bushes, tufts of grass and, growing here and there out of some 
larger cleft or wider ledge, a few stunted trees.*’ This description 
appears to be veiy typical of the normal breeding and nesting 
haunts of the Cheer, and the few details I have been able to secure 
from sporting friends simply confirm what Hume has written. It 
is interesting to note that Hume took this bird’s nest at Nagthiba 
;w long ago as 1861, and that only three years ago, 1915, I 
ri^ceived from a friend a pair of eggs taken from the same place. 

The cock birds are monogamous, a fact which has been long 
known, for Wilson recorded that “ both male and female keep 
with the young brood, and seem very solicitous for their welfare.” 
In 1916, Mr. A. Wimbush of the Forest Service, came on a very 
interesting instance of the cock Cheer’s cave for his family. He 
writes in epistola ; — 

“This morning when out after Uural in the Jaunsar 
“ division of the Dc^hra Dun District at an elevation of about 
“ 8,000 feet, I came suddenly upon a pair of Cheer Pheasants 
“ with a bi’oodof chicks about one or two days old. 

“ The parent birds which appeared to have been sitting 
“touching one anotlier, as though each covering half the 
“ chicks, waited until 1 was some ten or twelve yards away, 

“ and then started a most lively demonstration. 

“ The chicks ran in all direction, one coming straight 
“ towards me, and the two old birds with tails spread, wings 
“ arched and neck feathers ruffled ran backwards and forwards 
“ in front of me, clucking just like an old hen does if a dog 
“ interferes with her chicks. 

“ The most interesting point was that the chief demonstrator 
“was the cock bird. Without the least sign of fear he 
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** approached to within ahoat eight yards of me, assuming the 
most threatening attitude. 

This continued for a moment or two, until oil the chicks 
** had hidden in the grass, whereupon both old birds began to 
** walk away, calling all the time to the chicks.” 

If the eggs are at all incubated, the hen birds sits very close, 
and may be nearly trodden or before she will rise. In such cases, 
she gets off her nest with a good deal of duster and noise, but 
usually the birds sneak off very stealthily. 

The number of eggs in a full clutch seems to be anything from 
eight to fourteen, most often ten or eleven. Hume found thirteen 
in one nest. Adams says they lay from nine to twelve, and 
Wilson says nine to fourteen, and Whymper took clutches with 
from eight to eleven eggs in Garhwal. 

In appeaiance the eggs are just like small hens* eggs varying in 
colour from a pale creamy white to a pale stone or brown, sometimes 
with a faint chocolate or creamy tint in it. They are never of the 
rich, warm cafe-an-lait tint so often found in the eggs of the 
Jungle- Fowl and the Kalij Phesants, and, on the other hand, most 
eggs have the faintest tinge of olive-green in them, haidly dis- 
cernible unless placed against other eggs. 

Prequentlj’' the eggs are spotted and speckled with brown, and, 
curiously, these spots seem to be nearly always at the small end. 
This is the case in four out of the only six eggs I have in my 
collection, in the majority of those in the British Museum and at 
Trmg and again in Mr. S. L. WhympeFs collections. As a nile 
these spots and specks ai^e scanty and poorly coloured, but 1 have 
one egg which is quite richly blotched with nch brown at the 
small end. 

In shape they are the same as hens’ eggs, occasionally rather 
drawn out, but never a peg-top shape like those of the true 
Phasianus group. The texture is hard, close and strong with a 
fair gloss. 

Thiity eggs vary in length from 49*9 mm. to 57*1 mm., and in 
breadth from 36*5 mm. to 40*6 mm. The average is 53*3 mm, 
by 38-7 mm. 

General llahits, — The Cheer may be found at any altitude 
between 4,000 feet in the cold weather, and 10,000 feet or more 
in the summer, but as a rule keep between about 6,000 feet and 
9,000 feet. They haunt the wildest of country, and though not 
found above the forest level they are not birds of heavy forest, but 
rather of the scanty forest and thick grass and undergrowth which 
grow on the more precipitous hills and cliff sides. According to 
various authors and writers, they seem to go about in flocks of any 
thing from hidf a dozen to a dozen or more, probably only the 
famuy party of the last hatching. They do not keep very dose 
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together, but scatter over a considerable area, a habit of consider-* 
able impoitance to the sportsman in pursuit of them, as he can 
pick them up one or two at a time instead of flushing the whole 
covey together. 

No account of this Pheasant can be considered complete with- 
out “ Mountaineer's ’’ most interesting notes, lor no one since has 
written any account to compare with his. I therefore make no 
apology for quoting them in full, although so many liave used them 
before me. 

‘^Though far from being rare, fewer perhaps rfre met with 
“ than of any other kind unless it is particularly sought lor, 
always excepting the Jewar. The reason of this may be 
“ that the general character of the ground where they resort 
“ is not so inviting in appearance to the spoi-tsman as other 
“ places ; besides, they are everywhere confined to particular 
‘‘localities, and are not, like the rest, scattered indisciimina- 
“tely over almost every part of the regions they inhabit. 
“ Their haunts are on grassy hills with a scattered forest of 
“oak and small patches of nnderw^ood hills covered with the 
“common pine near the sites of deserted villages, old cow- 
“ sheds, and the long grass amongst precipices and broken 
“ ground. 

“They are seldom found on hills entirely destitute of trees 
“ or jungles, or in the opposite extreme of deep shady forest ,* 
“ in the lower ranges they keep near the top of the hills or 
“ about the middle, and are seldom found in the valleys or 
“ deep ravines. Further in the interior they are generally low 
“down, often in the immediate vicinity of the villages, except 
“ in the breeding season, when each pair seeks a spot to per- 
“form the business of incubation: they congregate in flocks 
“of from 5 or 6 to to or 15, and seldom more than two or 
‘ three lots inhabit the same hill. 

“ They wander a good deal about the particular hill they are 
“ located on, but not beyond certain boundaries, remaining 
“ about one spot for several days or weeks, and then shifting 
“ to another, but never entirely abandoning the place, and 
“ year after year they may, to a certainty, be found in some 
“ quarter of it. 

“ During the day, unless dark and cloudy, they keep con- 
“cealedinthe grass and bushes, coming out morning and 
“ evening to feed. When come upon suddenly while out, they 
“ run off quickly in different directions, and conceal them- 
“ selves in the nearest cover, and seldom, more than one or two 
“ get on the wing. They run very fast, and if the ground is 
“ open and no cover near, many Kirill run two or three hundred 
“ yards in preference to getUxig up. 
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After concealing tlieraselves they lie very close, and are 
flushed within a few yards. There is, perhaps, no bird of 
its size which is so diflScult to find after the flock havt‘ 
been disturbed and they have concealed themselves; wher^ 
‘‘ ihe grass is very long, even if marked down, without a good 
“ (log it is often impossible td flush them, and even with th(> 
“ assistance of the best dogs not one-half will be found a 
second time. A person may walk within a yard of one, and 
“ it will not move. I have knocked them over with a stick, 
“ and even taken them with the hand. In autumn the long 
grass, so prevalent about many of the places they resort to, 
“ (mables them to hide almost anywhere ; but this is burnt by 
the villagers at the end of winter, and they then seek refuge 
* in low jungle and brushwood, and with a dog are not so 
difficult to find. 

‘‘ Both males and females often crow at daybreak and dusk, 
“and in cloudy weather sometimes during the day. The 
‘'crow is loud and singular, and, when there is nothing to 
“ interrupt, the sound may be heawl for at least a mile. It 
“ something like the W'ords f/wr-a-2>rr, chir-^^pir, chit cliir, chirva, 
‘‘ cAtVw’a, but a good deal varied; it is often begun before coin- 
‘‘plete daylight, and in spring, when the birds are numerous, 
“ it invariably ushei’s in the day : in this respect it may rival 
“ the domestic cock. When pairing and scattered about, 
the crow is often kept up for nearly half an hour, fii*bt 
“from one quarter, than another; and nowand then all 
•‘seem to join in a chorus. At other times it seldom lasts 
“ more than five or ten minutes. 

“The Cheer Pheasant feeds chiefly on roots, for which it 
“ digs holes in the ground, grubs, insects, seeds and berries, 
“ and, if near cultivated fields, several kinds of grain form a 
“ portion of its diet ; it does not eat gi*ass or leaves like the 
“ rest of our Pheasants. 

“It is easy to rear in confinement, and might, without 
“ difficulty, be naturalized in England, if it would stand the 
“ long frosts and snows of severe winters, which I imagine is 
“ rather doubtful. 

“ This bird flies rather heavily, and seldom very far. Like 
“ most others, it generally utters a few loud screeches on 
“ getting up, and spi^eads out the beautifully banned feathers 
“ of its long tail, both when flying and running. It does not 
“ perch much on trees, but will occasionally fly up into one 
“ close by, when put up by dogs. It roosts on the ground 
“generally, and when congregated together, the whole flock 
“huddle up in one spot. At times, however, they will roost 
“ in trees and bushes."' 
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Two points ill this excellent account require^ comment. First- 
as regards their flight; few sportsmen will agree with Wilson’s 
description of it, and all my corresjiondents give the Cheer credit 
tor being a most diflicult bird to shoot, not only on account of it« 
great speed in flight., but also because of its habit of hurling itself 
lieadlong down cliff’ sides with almost closed wings, giving tht‘ 
snappiest of snap-shots, unless one is close to the level at which 
it intends to alight. Close to this point it gradually moderates its 
pace, somewhat opening its wings, spreading its tail and in the 
words of Ifume — “ sweeps oft in graceful curves right or left, 
shortly dropping suddenly, almost as if shot, info some patch of 
low cover." 

The second whu*li attracts notice is the statement that 

these birds vooM on the ground ; dou]>tleRs tlicy do so some- 
times, ])ut over most of their habitat 1 am told they roost 
either on stunted trees, high bushes or on the summit of high 
rocks. 

The deseription giv(»n by JMr. Wini bush of the demonstration 
made by a jiair of ph(»asants in defence of their young shows that 
attitudes supposed to be awe-inspiring are indulged in by Cheei*. 
b'inn corroliorates this, and remarks:— 

“ ’Phis species is not supposed to show off, but a vicious 
“ male in the (y\alcutta Zoo usefl to show oif in the Common 
“ Pheasant’s attitude aslant with spread tail when trying to 
** attack, and as the show position so commonly seems to be 
the fighting one too, I expect the species does thus display 
“ when courting. This bird made a murmuring note when 
“ approached, like the Kalij IMieasaut.” 

It is said to be an excellent bird for the table and one of my 
correspondents adds It is the only game bird I have shot in 
India which in any wav reminds me of the English Pheasant and 
the flesh, especially, if kept for a short, time in the cold weather is 
much more like that of true Phasianus than that of the Jungle 
fowl or Kalij." 


Genus— LOPHURA. 

The Genus /yOpAara contains three species of Pheasants, which 
are rather closely allied to those of the genus GenntBVS^ but the tail 
is differently shaped, though compressed as in that group, and the 
naked portion ot the face is produced above the forehead and again 
below the cheeks into the fleshy pendant wattles. 

The wing is similar to that of the Kalij Pheasants, the fii*st 
primary equal to the ninth or tenth, the fifth and sixth sub-equal 
and longest. In both Genneevs and Lophura^ the tail is composed 
of sixteen feathers, but in the former the central tail feathers are 
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longest, whereas in the latter the third pair are a little longer than 
the two central paii*s. 

The crest is composed of feathers with shafts bare at their bases 
and heavily plumed at the tips. In G. tufa four-fifths of the shafts 
ore bare, but in 0. diardi merely the bases. 

The feet and tai'si are stout and armed, in the male, with a well- 
developed spur. 

Thei*e are three species in the Genus as now restricted, two of 
which are found in the limits of the present work, the third 
IjOphura i^nita being obtained in the forest of Borneo. 

Key to Species. 


A. Mantle deep purplish blue. 

а. Upper breast black, glossed blue ; 

central tail feathers white L. rufa ^ 

б. Upper breast dark grey, vermiculat- 

ed with white central tail 

feathers black L. diardi cf 

B. Mantle chestnut. 

€• Wing-covevts chestnut, vermiculated 
with black; outer tail feathers 

black L. rufa $ 

d. Wing-coverts black, with buft* bro- 
ken bars ; outer tail feathers 
dark chestnut L. diardi $ 


LoPHUUA RIJFA. 

The Fire^Back. 

Pha$ianu$ ignituB, Battles (noo Shaw and Nodder) Trans. Linn. Soo., 
ziii., p. 820(1822) (Sumatra) ;Daniell, F. Z. S., 1882, p. 24; Elliott, Ibis, 
1878, p. 412. 

PhaBtanuM rufu$, Baffles, Trans. Linn. Soc., xiii, p. 821 (1822) (Suma- 
tra) ; Gray in Qrifflihs ed. Cuv., iii, p. 28 (1829). 

P/ia$tanu8 eastaneuB, Gray in OriffltliB ed, Cuv., iii., p. 28 (1829) (Penang). 

OaltuB macartneys, Sohinz (neo. Temm.) Nat. abild. Vog., p. 28, pi. 98 
(1888) (Sumatra). 

JSuplocamus iynitus, Gray, 111. Ind. Zool., ii., pi. 89 (1884) ; Blyth, Cat. 
Mus. As. Soo., p. 248 (1849) (Sumatra) ; Blyth and Wala.,Cat. Mamm. and 
Birds, Burma, p. 149 (1878) (Tennasserim Hiver) ; Elliott, Ibis (1878) 
p. 124, 

Euptocamus vieillotti, Gray, List Gen. B. 2nd ed., p. 77 (1841) ; Gould, B, 
of Asia, vii., ph 16 (1862) (Midacca) ; Hume, Str. Feath., ii., p. 481 (1874) 
(Tennasserim) ; id, ibid, iii., p. 824 (1876) (Tennasserim) ; Solater, P.Z.8., 
(1876) p« 380; Buine, Str. Feath., v., p. 119. (1877) (Tennasserim) ; Hume 
and Marsh , (lame-B. In., i.. p. 218 (1878); Hume and Dav., Str. Feath.. 
p. 438 (Pakjan); Elliott, Ibis, 1878, p. 418; Kelham, Ibis, 1881, p. 632 
(Perak) ; Oates, B. of Burma, ii., p. 320 (1883) (L. Tennasserim). 

Eapioeammi fi|(W, Hume, Str. Feath., v., p. 121 (1877). 
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Euptocamus iumatranus^DxihoiB^ Bull. Acad. Belg., (2), xlvii., p. 825 
(1879) (Sumatra). 

Lopkura rvfa, Ogilvie-Grant, Cat. B.M., xxii., p. (1893) ; id, Man. 
Game-B., i., p. 244 (1895) ; Blanf., Fauna. B. 1., jv., p 87 , Oaten, Man. 
Game-B , i., p. 379 (1898) ; Sharpe Hatid-L., B., i., p 34 (1899); Oates, 
Oat. £gg8,B.M., i., p. 52 (1001). 

Lophum vieilloittf Buttikofer Notes Ley. Mus., xvii., p. 181 (1805). 

Lophwa $u7natmnat Buttikofer, Notes Ley. Mu8.,xvii , p. 177 (1895). 

Vernacular Names, — Knock-wah {Siamese) ; Mooah-Mooah, 

(Malay), 

Description, — Adult Male, — Plumage above includiifg thick bu&hy 
crest, lesser wing-coverts and upper tail-coverts a deep rich metallic 
purple-violet; lower back a fiery golden red, passing into a rich 
copper chestnut on the rump, the concealed bases ot these feathers 
coloured like the upper back ; tw^o pairs of central feathers white, 
inner webs of third pair white, outer w^ebs of these and whole of 
remaining tail feathers black, moie or less glossed with violet. Wing 
quills brown, darkest and almost blacken the innermost secondnrieb; 
greater coverts black, glossed, more especially at the edges and tips, 
with a more decided green tint than that on the back, median 
coverts where visible the same glossy green. 

Below like the mantle, the sides of the lower breast and flanks 
with conspicuous white shaft-stripes faintly tinged with chestnut 
in some specimens ; centre of abdomen black ; vent and thigh- 
coverts dingy blackish-brown ; under tail-coverts black glossed with 
the same colour as that on the w ing-covorts. 

Many birds, apparently fully adult, have a curious sprinkling of 
the finest specks of white arranged as a narrow iiTegular line on 
each feather of the metallic plumage of the back and with similai 
terminal lines, but of reddish instead of white, on the wing 
quills. 

Birds from Sumatra, it should be noted, have the lines on the 
flanks chestnut instead of white, but with the material available it 
is impossible to say whether this is constant and w^ould suffice to 
give this form sub-specific rank. 

Oohurs of Soft rafts , — Irides bright pale red ; facial skin pale 
smalt blue or bright smalt blue ; bill white or pale fleshy horn ; 
tarsus in front and toes bright vermilion red, back of tarsus pah*r 
with soles and claws reddish white ; spur fleshy pink or pale 
vermilion ; skin of throat showing through the scanty feathering 
fleshy pink. (Davison). 

Measwrements. — Wing, 10-0" (254-0 mm.) to 11-7'' (297-1 mm.), 
average of thirty birds 11-3" (286-1 mm.); tail, 9-0" (228*6 mm.) 
to 12*8'' (828-1 mm.), average, 11-3^' (?86*1 mm.); tarsus, 4-25" 
(107-9 mm.) to 4*8'' (121*9 mm.), average 4*55" (116*5 mm.); 
spaTp 1-26" (81*7 inm.) to 1*7" (43*2 mm.); crests, 1*5'* 
(88-1 mm.) to 1*7" (43*2 mm.). 
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^‘Weight, 4*25 lbs. to 5 lbs.” (Hume.) 

Hume gives the length of the bill from gape as 1-6” to 1-8” 
(40-6 to 45*7 mm.). 

il Young Male apparently moulting into adult plumage, has the 
upper tail-coverts blackish-brown, mottled with chestnut at the 
tips ; the white central tail feathers have their basis and broad 
shaft-stripe brown ; the whole of the under surface is black with 
hardly a vestige of gloss and the gloss on the upper parts is scanty 
and dull. 

A Young Male in first plumage is dull earthy brown above, much 
freckled with rufous, the head is darker and the incipient crest is 
tipped with chestnut; below the chin and throat are dull albescent ; 
neck dark brown ; breast and flanks dark brown, each feather 
broadly edged with white ; centre of abdomen and vent dull white ; 
under tail-coveris brown ; thigh-coverts like the flanks. 

Adult Female. — Head, neck and upper back bright chestnut 
ruious; lower back and remainder of upper plumage a moie buff* 
j ufouH, profusely covered with narrow irregular bars of black : the 
c‘olour8 of the upper and lower back grade into one another, and 
the feathers of the former show more or less bla(*k stippling on 
their terminal halves ; tail and upper tail-coverts a still richer, 
deeper chestnut than the head, the outer tail leathers immaculate, 
the inner and upper tail covers narrowly ban-ed with black. 

Wings like the back, btit rather more chestnut in general tone. 

Below, chin and throat rufescent white, changing into pale chest - 
nut on the fore neck; breast and. loww neck blight chestnut, the 
feathers with broad white edges to the basal halves ; remainder of 
lower plumage black w ith broad white edges to each feather, and 
with the black more or less mixed with chestnut on the flanks ; 
centre of abdomen and vent mottled white ; under tail-coverts black 
and chestnut ; thigh-coverts black and chestnut with white fringes. 

Individuals vary a great deal in the extent to which the chest- 
nut of the upper breast encroaches on the lower breast and flanks. 
Ill some the whole of the lower plumage has the black more or 
less mixed with chestnut, whilst in one or two specimens, on the 
other hand, the chestnut is almost entirely confined to the neck 
and extreme upper breast. 

Oolmm of the Soft Parts. — Iris bright pale red ; facial skin smalt 
blue ; bill, cere, gape and base of both upper and lower mandibles 
dark homy brown ; I’est of bill homy white, greenish white, pale 
yellowish ; legs bright red or vermilion in front and on the toes, paler 
behind and on soles which are a pinkish white, claws hornywhite. 
(davison.) 

Measurements. — Wing, 8-8” (223’5mm.) to 10*4” (264*lmm.), 
average of thirty-four birds, 9-9” (261 •2mm.) ; tail, 6'5” (165*1 
mm.) to 9*3” (236*2 mm.), average, 8*3” f210*8 mm.) ; tarsus, 
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3*4'^ (8G*3mni.) to4 1" (104*1 mm.); ci-est about 1*5'^ (38*1 mm.); 
bill at front about 1*3" (33*0 mm.) and from gape about 1*0** (40*6 
mm.). 

Hume gives the wing of tlie female as lunning up to 10*75" 
(275 mm.) 

“ Weight, 3 to 3*5 lbs." (Hume.) 

The Young Fenialo is duller above and tin* chestnut of the 
head is little, if any, brighter than the rest of the plumage. The 
mottlings are generally stronger and more plentiful and the* 
scapulars have a few broad bars of black. Below the chestnut is 
but slight in extent, and is confined to the foi*e neck. 

Distribution , — Soutli Western Siam, the Malay Peninsula and 
Sumatra. The female in the British Musemm rollection marked 
“ Borneo " is of course not from that island. 

This fine Pheasant only entei*s our limits in the South of 
Tennasserim about as far Noi*th as the latitude of Tennasserim 
Town, but is apparently very common furthei* South. 

Nidificatiou , — There is, as far as 1 can find, absolutely nothing 
on record about the nidification of this Pheasant in a wild state, and 
very little in caged state, although it is a common enough bird in 
captivity. Hume’s collection contains a single egg laid by a bird 
under the latter conditions in July, and the only eggs laid by wild 
birds that I know of are two in my own collection purchased from 
the Waterstradt fJollection and taken in Malacca on 4th April. 

The egg obtained by Hume measures 2*25" by 1*68" (57*1 by 
39*6 mm.), the two in my own collection measure 51*0 by 39*3 mm. 
and 52*7 by 39*5 ram. In shape and texture they are similar 
to rather thin shelled domestic-fowls’ eggs, and in colour they are 
a pale stone or buff. Hume calls his egg a delicate cafe-au-lait, 
but I should prefer to call this also a very pale dull buff. The 
surface in all these eggs is smooth, but with little gloss, and my 
two eggs are stained here and there from the rubbish upon which 
they were laid. 

The only not<*8 obtainable about tlie wild-laid eggs were as 
follows:— • 

“ Brought in by native collectors wdth the skin of the 
“ adult bird ; said to have been placed in a nest composed ot 
‘‘ dead leaves, grass and barnboo spates under •some thick 
“ bushes in dense evergreen forest.”— Malacca, 4/4/1899., low 

Beyond the fact that of the eggs known one Was laid in July 
and two in April ; it is impossible to say when the breeding season 
commences or ends. 

General Habits , — The Fire-Back appeai*s to be a bird of the 
dense low country evergreen forest, not being found in the higher 
hills anywhere within its habitat. Over most of its range it is a 
comparatively common bird, and many are trapped and kept in 
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confiaement by the natives. Easy to tame and easy to feed» it 
thrivei^ even when kept in a comparatively small enclosure, but it 
has not yet been induced to breed. 

Like the Kalij Pheasants, this bird is a haunter of thick jungle, 
generally evergreen, with dense undergrowth, less often bamboo or 
secondary growth in abandoned cultivation. 

It is nearly half a century since the much-quoted account of this 
bird's habits was written by Pavison yet since then practically not 
one scrap of information has been added to our knowledge or, at 
all events, recorded anywhere. Siam and the Malay Peninsula 
are now ejcoeptionally well off for good scientiBo and field natura- 
lists, and it is to be hoped that before long they will supply the 
deficiency. 

Davison writes : — 

“ These birds frequent the thick evergreen forests in small 
“ parties of five or six ; usually there is only one male in the 
party, the rest being females, but on one or two occasions 
I have seen two males together ; sometimes the males are 
“ found quite alone. I have never heard the males crow, nor 
** do I think that they ever do so; when alatmod, both males 
“ and females have a peculiar sharp note, exceedingly like 
“that of tlie large Black-Backed Squirrel (Sdurua Ineolor). 
“ The males also continually make a whirring sound with 
“ their wings, which can be very well imitated by twirling 
“ rapidly between the hands a small stick, in a cleft of which 
“ a piece of stiff cloth has been transversely placed. I have 
“ often discovered the whereabouts of a flock by hearing this 
“ noise. They never come into the open, but confine them- 
“ selves to the forests, feeding on berries, tender leaves, and 
“ insects and grubs of all kinds, and they are very fond of 
“ scratching about after the manner of domestic poultry, and 
“dusting themselves. When disturbed, they run rapidly 
“away, not »n different directions, but all keeping much 
“ together ; they rise at once before a dog, getting up with a 
“ great flutter, but when once well on the wing, fly with a 
“ strong and rapid flight ; they seldom alight again under a 
“ couple of hundred yards, and usually on the ground, when 
“ they immediately start running. 

“ I noticed on one occasion a veiy curious thing. I had 
“stalked an Argus, and while waiting to obtain a good 
“shot, I heard the peculiar note, a sort of chnhun^ ch^un^ 
“ followed by the whirring noise made by the male Fire^Baok, 
“ and immediately after saw a fine male Fire-Back mu into 
“ the open space, and begin to chase the Argns round and 
“ round its clearing. The Ai^s seemed loath to quit its own 
“ domain, and yet not willing to fight, but at last, being 
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“ hardpressed, it ran intn the jungle. The Fire-Back did not 
attempt to follow, but took up a position in the middle of 
** the dealing, and recommenced the whirring noise with his 
*• wings, evidently as a challenge, whereupon the Argus slowly 
“ returned, but the moment it got within the cleared space, 
“the Fire-Back charged it, and drove it back into the jungle, 
“ and then, as before, took up his position in the middle of 
“ the space and repeated the challenge. 'I'he Argus imrae- 
“ diately returned, but only to be again driven back, and this 
“ continued at least a dozen times, and how much longer it 
“ would have continued I cannot say, but a movement on my 
“part attracting the birds’ attention, they caught sight of me, 
“ and instantly before I could fire, disappeared into the jungle, 
“ The Argus never made the slightest attempt to attack the 
“ Fire-Back, but letreated at once on the slightest movement 
“ of the latter towards it, nor did 1 see the Fire-Back strike 
‘ the Argus with either bill, wings, or spurs.** 

Lophcra diardi. 

The Siam Fire^Bach. 

Euplooamm dtardt^ Bonap. Comp., Rend., xi., iii., p. 415 (1856), ox. 
Temm., M, S. 

Diardv/altun piaelatu$, Bonap , Comp. Rend., xi., iii., p. 415 (1856) ; 
Sohl., Hand-L.d., Dierk, i., p. 379, Atlas Aves, pi. v., fig. 55 (1857) ; Gould, 
B. of A., vii., p. ‘21 (1860). 

IHardigallun fa^dolatw, Blyth , J.A.S.B., xxvii., p. 280 (1868). 

Euplocamui ptaelatui, Solater, List Bhas , p. 6, pi. 6 (1868) (Siam, Shan 
States) ; Sohomb. Ibis, 1864, p. 259 (Fi Lao Country) ; Solater and Wolf, 
Zool. Sketches, (2) pi. 85, (1867) , Elliott, Man. Bhas., ii , p. 24 (1872). 

lophura diardt, Ogilvis-Crant, Cat. B M,, xxii , p. 290 (1898); id, 
Hand-L., Game-B., i., p. 247 (1895); Gyldanstolpe, Kungi. Svensk, 
Hand-L. 50, No. 8, p. 67 (i913) ; id. Journ. N. H. Soo., Siam, i., No. 4 
p. 235 (North Siam). 

VemaculaT Names. — Kai-pha (Siamese) ; Kai-fan — (Laos). 

Description.’- -Adult 1 /ale. --Crown fiom forehead to nape, sides of 
the head behind and over the chin, throat and crest black; the 
ci'est glossed with purple-blue ; the feathers of the chin, throat and 
foreneck, especially the latter, are very f canty, the fleshy red skin 
showing through ; back and upper breast very finely vermiculated 
grey and black, the general effect being a rather dark grey ; lower 
back like the back, but each featlier with a broad terminal bar of 
gold, this bar of colour concealing the grey bases ; rump and upper 
tail-coverts, with the exception of a few of the longest, rich roetallio 
blue-black, each feather fringed with deep copper-crimson ; longest 
tail- coverts black with a copper sheen and edges of metallic green* 
Tail black completely glossed with greenish blue, more distinctly 
blue on the outer than the inner webs. 
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Below black, glossed with deep bine, but with the brownish bases 
of the feathers showing through. Wings like the back, but the 
scapulars with a bro^ subterminal band of black followed by a 
narrow line of pure white ; lesser and median coverts with similar 
markings, but much less pronounced. 

Colours of the Sofl Parts » — Iris red, brown, i^d-bi*own or haasel ; 
bill pale greenish homy ; facial skin bright scarlet-red ; legs and 
feet rich deep scai'let or crimson-red, toes and spurs dark homy- 
brown, the latter tipped paler, and sometimes w'holly of a pale 
horny white colour. 

“ Iris burnt sienna, light red to vermilion ; bill pepper- 
“ brown ; legs vermilion (E. 6. Herbert). 

Measurements. — Wing, 230 to 256 mm., average eight bircK, 
250 mm, ; tail, 345 to 386 mm. ; tarsus about 100 mm. ; crest 70 
to 90 mm. ; bill from gape about 32 mm. and from front to 1i]> 
about the same. 

Admit Female. — Crown, nape and sides of the head a dingy pale 
earth-brown, shading into pale rufous, white on chin, throat and 
fore neck ; back and sides of neck, back and scapulars chestnut red, 
with faint dusky margins to each feather, and a cei-tain amount of 
black stippling in tiny irregular bai*s. Lower bac-k, rump and 
upper tail-coverts verraiculated or mottled with pale rufous buff and 
black ; the bars broader and better-defined on the back than 
elsewhere. Tail, two central pairs of feathei’s, the same w ith 
broad bars of black, boldly mottled with buff on their terminal 
halves, outer feathers a rich chestnut red. 

Below chestnut, the breast and fore neck like the mantle; the 
lower breast, abdomen and flanks with bold edgings of wliite t(» 
each feather; centre of the abdomen dull brown and white ; under 
tail-covei’ts unmarked chestnut, the bases mottled with brown. 

Visible poilions of the wing like the tail, but with the buff bais 
and mottlings even more boldly defined; primaries a lighter bro\Mi 
with narrow mottled bare of pale buff. 

Colours of Sofl Paris. — Iris i-ed or brown; bare skin of face dull 
scarlet brick-colour, pale dull scarlet or dull scarlet ; bill homy 
brown, tip and gonys paler ; legs and feet a very rich deep ri‘d, 
scarlet red or crimson red; soles paler and claws pale hoin\ or 
horny-white. 

“ Iris raw umber, burnt sienna, Venetian red or Naples yellow ; 

“ bill above black, the lower mandible yellowish homy ; some- 
** times the upper mandible is more brown than black ; feet and 
legs vermilion, but paler and duller than in the male.’' 

(E. G. Herbert.) 

Measur&ments. 220 to 238 mm. average of eight birds 
228 mm. ; tail 220 to 260 mm, ; tarsus 75 to 85 mm. crest very 
short and of ordinary feathere, not distinguishable from the i(»st 
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unless erected ; bill from gape about 30 mm., the same as from the 
feathers of the forehead to the tip. 

The Young Male is like the adult female, but is duller and 
more mottled with blacki&h above; the breast is more brown, and 
less chestnut, and has not got the well-defined white edgings to the 
feathers of the lower breast and flanks. The tail feathers are more 
barred with black and not quite so rich a chestnut. 

Colours of the Soft Pari ft, — Ins bi*own or dull blue-brown ; 
facial skin dull fleshy red ; bill pale yellowd&h horny ; feet and legs 
dull fleshy pink. 

In the Autumn in the fii*8t moult the young male appears to 
put on the complete plumage of the male, retaining a few feathers 
here and there of the female, which aie, presumably, dropped during 
the ensuing winter, and leplaced with arlult feathera. 

There is a young male in the British Museum collection in 
this stage with awing of 210 mm. and no crest. 

Bistrihution. — Siam, Annani and Cambodia, and it has also 
been reported from the Southein Shan Hills and the Eastern Lao 
Country. It possibly occurs also in the Eastern parts of Karennee 
from whence 1 have had it doubtfully repoited. 

Nidifieation , — Nolhing lecorded. Eggs laid in captivity are 
said to be indistinguishable from those of hoj^lmra rvfa. This 
binl has bred in the /ioological Society’s gardens in London w ith 
Silver Pheasants during a pc^riod when hybrids were attracting 
much attention, to satisfy which veiy useless curiosity, a good deal 
of experimental work was done l>y people wdio forgot that environ 
ment alone could create stable sub-species such as now exist. 

General Theie is absolutely nothing on lecord as to 

this bird’s habits. It appears to haunt heavy foiest at low eleva- 
tions, where there is a great deal of iindergrow'th and wheie the 
climate is so damp that most of this is eveigieen. 

Sir H. Schom burgh’s inteiesting notes on some captive birds 
which appeared in the Ibis (1^04) gives us some insight into its 
habits. 

He writes : — 

‘‘ The Kai-pha I speak about was quite tame, and ran about 

“ in the verandah of my residence Although 

“the Kai-pha, in splendour of plumage cannot be compared 
“either with the Gold or the Silver Pheasant, still there is 
“something graceful in its figuie and stately in its walk . . 

“ . . 1 allowed him to leave his coop and to walk about 

“ in the house, where he picked up insects, apparently more 
“ congenial to him than the everyday food of paddy (rice in 
“ the husk). When he saw' a spider or ant crawl up the walls 
“in the room, he would fly up several feet to catch it. He 
“ was very partial to plantains and bananas, indeed to almost 
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mj kind of fruit ; this predilection he may have acquired in 
his state of domestication. Both in his coop and when 
'' walking about in the verandah, he emitted frequently a 
faint sound ; but when di 8 turl)ed or alarmed, the sound was 
harsh; and when flying up, it was with a whirring noise 
similar to tnat of our Pai*tridges, but stronger. The female 
^Hhough 80 different in plumage, has the same manners as 
“the male.” 

Thej are very commonly trapped by the Siamese and kept as, 
oaged birds, being frequently brought into Bangkok and sold there 
for this purpose. Mr. E. G. Herbert kept some of these birds, 
and his interesting notes to me show that the young males in the 
first autumn moult acquire practically the complete plumage of the 
adult male. He was successful in hatching out some eggs under 
hens, some of the young birds reaching maturity. Mr. Herbert’s 
observations confirm those of Bir II. Bcbomburgh’s. 

The traps used to catch the wuld birds appear to be of two kinds. 
In one nooses are set round about a decoy in jungle haunted by 
these Pheasants, and in the other noobes are set in openings in low 
brush-wood fences in similar places ; tl)e birds wander down the 
fences, and then in walking through them get caught. In fact, 
the trap is the same as already described as being in use amongst 
so many of the Eastern wilder tribes. 

As might be expected, they are said to be good eating, though 
tme of my correspondents refers to them as “ very dry.” 


(To he confinued,) 
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SUMMARY OF THE RESULTS FROM THE INDIAN 
MAMMAL SURVEY 

OF THE 

BOMBAY NATURAL HISTORY SOCIETY. 

(By R. C. WaouoHTON.) 

Part II. 

{pmiinut^d from imge 598 of Volume XXV.) . 

Order il. — Chiropteha — {continued,) 

Subfamily II. — MuRiNiNiB. 

Blanford’fl genus Hakimocephalus, together with the genus 
Murina, and a third gcMius. Harpiola, founded by Thomas (A. 
M. N. H. (8), xvi , p. 809, 1915) make up this Subfamily, and may 
be aiTanged in a key as lollows : — 

/vie// to the qenera of the MURlNlNiB. 

1 . Last upper molar normal. 

a. Canine normal ... . ... I. MuRlNA. 

h. Canine not hii'her than the anterior 

premolar . . ... ... ... II. Harpiola. 

r -Last upper molar reduced to a remnant, 

often deciduous III. Harpiockphalus. 

Gen. I. — Murina. 


No. 198. tuhinaris, Scully. 
No. 201. etjclofu, Dobson. 
No. 202, leiLcoija4er,M,-E(\\\\ 


auraiet, Milne- Edwards, 
key as follows : — 


Except that we accept the name 
hidtm% Peters, for the Indian le- 
pivsentative of levcogaster, these 
names stand unchanged, but we 
have to add to the list two new 
species, viz,, ruhex, Thomas, and 
These live bpecies may be arranged in a 


Keq to (he iqiedes of Murtna. 

/I. —Size small, fore/vm, 27-35 mm, 
a. Size smaller, forearm 27-28 mm. ... 1. aurata, M.-Edw, 
h. Size larger, foieu m 33-35 mm. 

a\ Uppe. half ol outer margin of 

ear-i‘ourh c mcHve... ... 2, tvhinarie ^ ScxxWy, 
?)*. Upper hrlt ot outer margin of 
ear-ronch convex or straight. 
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Colour above ferruginous... 3. Dobson. 

6\ Colour above brown ... 4. huttoni^ Peters. 

J8. — size large, forearm 41-42 mm. ... 5 ru6e«, Thomas 

Distribution : — 

1 , 3/. at^rata, Milne-Ed- Type locality Thibet. 

wards. Other localities : — Sikkim (B. M.) ; 

Sikkim (M. S. L). 

Type : — Paris Museum. 

2 M, tubinaris^ Scully. Ttfpe locality : — tiilgit. 

Other localities : — “India’* (Jerdon) ; 
Kashmir (B. M.); Darjiling; Chin 
Hills (M. S. I.) 

Type: — Ind. Miis. Calc. 

3 3f. cyclotist Dobson. Type locxlity : — Unknown. 

Other localities : — Sikkim ; Darjil- 
ing; Chin Hills (M. 8. I.). 

Typt *\ — Ind Mus. Calc. No. 166. a 
4. M, huttonij Peters. Type locality : — Masuri, (Hutton) 

Olhof lo^alifies : — Darjiling (B. M.)» 
Kunmon (M S. I ) 

Type* — Unknown. 

5 M. rwftap, Thomas. Type hrahty: — Pashok, Darjiling 

(B. N. H. S.~Baptista). 

Other lorulihes : — None. 

M. No. 16. 2 26.111 

(leu. II. — HAunoLA. 

Theie is only one species known. 
No. 199. griseus, Pet. 'rhe t}pe is still the only specimen 

known 

Distribution : — 

IL Peters. Type locality: — Jeripaui, Masuii, 

(Hutton). 

Other localities : — None 

Type 13. M. No. 79. 11. 21. 117. 

Gen. III. — IIariuocephat.us. 

• Blanford inserts a “ y in the name without authority. 

No. 200. harpyia^ Temm. The Indian representative of harpia, 

a Javan bat, is lasynrus, Hodgson. It 
is the only species. 
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Distribution 

TI, l<uywni$^ Hodgson, Ty/ptf locality ; — Daijiling. (Hodg- 

son). 

Other localities : — Daijiling (B. M.) ; 
Bhutan Duars (M. S. I.). 

Type:—B. M. No. 79. 11. 21. 119. 

Subfamily III. — KEHivOULiNiB. 

There is only one genus. 

Gen. — K privoula. 

Blanford adopted the initial “ 0 ** without authority. 

'fern m inch’s species, papillosa, is 
No. 213. jpicto, Pall. from Java and Sumatra. Blanford 

No. 214. hardwiekiif Horsf. mentions a specimen (Mamm. 

No. 215. papiUosa, Term. p. 3 tl) which was taken in Calcutta 

and wliich he refers to this species, 
but it has now been examined by Thomas, who separates it as a 
new species under the name levis (J. B. N. H. S., xxiv., p. 417, 
1916) and that name muht therefore take the place of pnpillosa for 
the Indian animal. Early in the Survey I described a new 
form from Mysore, under the name crypta (J. B. N. H. S., xxii., 
p. 14, 1913). These four forms may be aiTanged in a key as 
follows : — 

Key to the species of Kerivoula. 

A. — Wing-membranes parti-colored orange 

and blaok ... ... ... ... 1. picta, Pall. 

B. — Wing-membranes of the same colour 
throughout. 

a. Size larger, forearm 41 mm, ... 2. fonts, Thos. 
ft. Size smaller, forearm Sonirn. or less, 
a*. Colour paler ; size greater, fore- 
arm 33-35 mm ; ear larger, more 
markedly emargiiiate ... ... 3. hardwieJeei, Horsf. 

ft^ Colour darker; size smaller, 
forearm 31* 5 mm; eai smaller, 
less emarginate 4. crypta^ Wr, 

DlBTRIBUnON 

1 . K, pieta^ Pallas. Type locality : — Peninsula of India. 

Other localities : — Ceylon (B. M.) ; 

Western Ghats, Dharwar (M.8.I.) 

Oo^types: — B. M. Nos. 67, 4 12. 

842-343. 

Leelotype: — 37. 4. 12, 342. 
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2. K. Unit, Thomas. Ti/po loeality : — Calcutta. 

Other loeaUtieei — None. 

Tifpei—B. M. No. 79. 11. 21. 126. 
;i, jIT, Aar<2wie&w, Honfiold. Type loealUiee: — Java. 

Other Ijcalitiee: — Java (B. M.) ; 
Daijiling (M. S. 1.). 

Type'.—B. M. No. 79. 11. 21. 181. 
4. K, arypta, Wroughton. Type Ivsatiiu : — Shimoga, Mysore. 

(B. N. H. 8.— Shortridge). 

Other localities : — None. 

7V/»:— B. M. No. 12. 8. 25.2. 

Subfamily IV. — Miniofteuinjs. 

There is only one genus represented. 

Gen. — M inioptebus. 

The Indian representative of the 
No. 216. sehreiberei, Natt. European is fidiginosits. 

Hodgs., and Dobson has named 
a speoies, pusillue. from the Nicobars. These two species may be 
distinguished as follows : — 

Key to the tpeem of MmioPTBBls. 

.f . — Size larger, forearm more than 45 mm. ; 
hair not extending on to interfemo> 
ral membrane ... ... ... 1. fuliginotui, 

Hodgs. 

li . — Size smaller, forearm 40 mm.; hair ex- 
tending on to interfemoral membrane 
as far as the third caudal veitebra ... 2. pusilliu, Dobs. 

Distbibotion : — 

1. Af. /uliyiaotus, Hodgson. Type locality : — Nepal (Hodgson) 

Other 1 oealitiee : — W estern Ghats ; 
Ceylon ; Kumaon ; Mt. Popa 
(M. S. I.) 

Type : — Not traced. 

2. M. putUhu, Dobson. Type localiiy: — Nicobars. (Sto- 

liczka). 

Olh^r localitiee ; — None. 

Type ; — Ind. Mas. Calc, No. 186.- 

U. 
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Family VI, — EMBALU)NURiDiE, 

This Family contains three genera which occur within our 
limits ; they may be distinguished as follows : — 

Key to the genera of the EMHALLONURiDiK. 

A , — Upper incisors 2-2 ... 1. Emballonura. 

— Upper incisors 1-1. 

а. Radio- metacarpal pouch present ... II. Taphozous. 

б. No radio-metacarpal pouch present. III. Saccoijiimu^. 

Gen. I. — Em ballon DRA. 

There is only one species within 
No. 217. aemtcawdafa, Peale. our limits. This name belongs to 

a Polynesian species and cannot be 
used for the Indian animal. Miller established a species, penin- 
sulariSf froniTrong, but Thomas later showed (J. B. N. H. S., xxiii, 
p. 706, 1915) that it could not be separated from moniicola. 
Temm., and that name must therefore be used here. 

Distribution : — 

E. monticola, Temminck. yi//)e locality : — Java. 

Other localities — Java (B. M.) ; 
Tenasserim (M. S. I.) 

Ty'jw : — Leyden Museum. (Type 
of pruinaularis, Miller, U. S. Nat. 
Mus, No. 83575. (in al.) ) 

Gen. II. — Tapiiozoiks. 

Thomas has made sub-species, 
No. 218. mslanopogon, secatus and nudmter, for the Indian 

Temm. repiesentatives of theohaldi and the 
No. 219. ihsohaldi^ Dobs. Burmese form of hachhensis respec- 
No. 220. longimams, lively (J, B. N. H. S. xxiv., p. 59, 

Hardw. 60, 1915) and has recognised the 
No. 221. l!:ao&&ansts,Dob8. northern form as distinct from 

melctnojxjgoii, and Identical with 
perforaluB^ Qeoff., from Egypt. These seven forms may bo arrang- 
ed in a key as follows : — 

Key to the species of Taphozous. 

>f.~No gular sao in either sex. 
a. Abdomen hau*y throughout. 
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a\ Siase Rmller, forearm 60-62*5 mm. 
a*. Colour darker ; a black beard in 
males ; forearm 62*5 mm. ... 

5*. Colour paler ; no black beard in 
males; forearm 60*5 mm. ... 

Size larger, forearm 71*75 mm. 
a*. Fur extending on to inter- 
femoral membrane ... 

6*. Fur not extending on to inter- 
femoral membrane . . 

6. Lower abdomen naked. 

Fur normal and close ... 

Fur exceedingly short and 
fine 

J9. — A gular sac present in males, rudi- 
mentary in females; interfemoial 
membrane hairy to the exaertion of 
tail ; foream 60 mm. 


1. melatiopogon, 

Temm. 

2. perforatus, Geoff. 


3. t iheohaldi, Dobs 

4 . L seeaius, Thos. 

5. Jc» JccuihhofistB, Dob- 
son. 

6. l\ nudaBtor, Thos.* 


7. loTigimanuB, Hordw. 


Distribution 


1 . 


2 . 


8 . 


4 . 


T. 7n(*lanopogon, Tem- 
minck. 


T, perforatua, Geoffroy. 


T, theohaldi iheobaldi, 
Dobs, 


'P. theohaldi secalus, 
Thomas. 


Yj/pe locality : — Java. 

Other localitm : — Khandesh ; Se- 
cunderabad, Dekhan ; Kennery 
Caves, Salsette ; South Konkan ; 
Westein Ghats ; Malay Peninsula 
(B. M.); Khandesh ; Berars; Ni- 
mar ; Central Provinces ; Kanara ; 
Bellary ; Mt. Popa ; Tenasserim 
(M. S. I). 

Type : — Leyden Museum. 

Type ioealifu : — Egypt. 

Other loealilips : — Kgypt (B. M.), 
Cutch ; Kathiawar (M. S. I.) 

Tyffs : — Unknown. Perhaps in 
Paris Museum. 

Type locality : — Tenasserim. 
(Theobald.) 

Other localities : — None. 

Oo-^Upee : — Ind. Mus. Calc. Nos. 
187 a. & ft. 

Type locality ; — Asirgai*h, Nimar 
(B. N. H. S. — Crump.) 

Other localities : — Nimar (M.SJ.) 
Type: — B. M. No. 12. 6. 28*6. 
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5. r, hachhensu haohhen^ 
sis, Dobson. 


6. r. kachhensis nudas^ 
ter, Thomas. 


1 

7. T. hngmanm, Hard- 
wioke. 


Tfipe kcalily : — Kachh. (Stoli- 
czkft). 

Olh^r localities ; — Sind ; K-utch ; 
Palanpur; Kathiawar; Khandeah; 
Bellaiy; Mysore; Bengal; Sikkim 
(M. S. 1.) 

Type'. — Ind. Mns. Calc. No. 189. i. 

ry]yi‘ loeaHly : Pagan, Burma. 
(B. N. H. S. — Shortridge). 

Ollier localities Burma 

(M. S. I.) 

'Jy 2 >e :~B. M. No. 14. 7. 19.46. 
Ty'jie Iccaliiy : — Calcutta. 

(Hher localities: — Mandvi, Surat 
Diet. ; Bombay ; Dharwar ; Calcutta; 
Rangoon (B. M.) Palanpur; Cen- 
tral Provinces ; Western Ghata ; 
Kanara; Bellary; Mysore; Bengal; 
Clnndwiu;Mt. Popa; Tenasserim 
(M. vS. 1.) 

Iiijto: — Unknown. (Typo of 
hrevicautliis, Blyth, ind. Mus. Calc. 
No. 188., p. 147). 


Gen. III. — Saccolaimds. 


No. 222. saccolcemus, Temm. The only representative of the 

genus in India. 

Distbibdtior 

8. satociaimus, Temminck. Type locality : — Java. 

Other locilities : — Java; Kanara; 
(B. M.) Kanara; Ceylon; Bengal 
(M. S. I.) 

Tyjie : — Leyden Museum. 

Family VII. — RniNoroMATiD.®. 

There is only one genus in the Family. 

Gen. — Rhinopoma. 

No. 223. mierophyllum, The Indian representative of this 

Qeofi. species is hardaiekei. Gray (J. B. 

N. H. S. xxi., p. 767, 1912.) In 
the ooUeotion from Cutch I named a species, Innneati (1. o.), and 
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rhomas has named a subspecies, $eianum, of the Arabian mmeateU 
/itm from Seistan (A. M. N. H. (8), xii., p, 88, 1913). These 
three forma may be arranged in a key as follows : — 

Key to the species o/RnrNOPOMA. 

yl.— Tail shorter than forearm ; skull with a 
transverse ridge, on each side, im- 
mediately above the nostrils ; forearm 

70 mm 1. fcinweari, Wr. 

jf?. — ^Tail longer than forearm ; skull with a 
globular swelling, on each side, above 
, the nostrils. 

a. Size larger, forearm 57-61 mm. ... 2. hardwickei, 

Gray 

h. Size smaller, forearm 52*5mm. ... ll. m, seianmi, 

Thos. 


Distribution : 


1 . Tt. hinneari, Wroughton. 


2. B. hatdwickei, Gray. 


3 R. musoatellum seianum, 
Thomas. 


Typelocahiyx — Bhuj, Cutch. (B. 
N. H. S. — Crump.) 

Other localities K athiawar ; 
Nimar ; Bengal (M. S. I.) 

l\pe:~B, M. No. 11. 12,11. 1. 
Type locality : — ** India." 
i^ther localities : — Nasirabad, Raj- 
putana ; Allahabad ; Khandesh ; 
Dharwar (B. M.) Sind; Cutch; 
Palanpur ; Kathiawar ; Q walior ; 
Central Provinces ; Dharwar ; Bel- 
lary ; Bengal (M. S. I.) 

Typo^B. M. No. l.e. 

Tyye looality : — Seistan. (Col. 
MacMahon, Seistan Boundary Com- 
mission). 

Other loedities : — None. 
Type:—B. M. No. 6. 1. 2. 2. 


Family VIII. — ^MoLOS^iDiS. 


The hame Tadarida has been substituted by Lyon (Proc. 
Biol. Soc. Wash,, xxvii, p, 215, 1914), as being an older 
name, for NvariNOMUS. Besides this Thomas recognises two 
Other genera as oocumng in our region, and arranges the three 
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geuera in a key (J, B. N. H. S., xxii, p. 91, 1913) as 
followR : — 

Key io the genera of the MoLOSSiDiK. 

A , — Premaxillad separated ... ... I . Tadaeida . 

n , — PremaxiUaa united. 

a. Basi-occipital pits well defined ; a 
prominent vertical projection on 

sygoma ... ... ... ... II, Otomop«. 

h. Basi-occipital pita scarcely defined ; 

no projection on zygoma ... Ill, CfliEREPHON. 

Gen, I, — Tadarida, 

No, 224, tragaius, Dobs. The only species. 

DisrnuBUTioN 

T. tragata, Dobson. Type locality : — Calcutta. 

Other localities I — Nasirabad, Raj- 
putana (B, M,); Sind; Cutch; Pal- 
anpnr; Kathiawar; Dharwar; My- 
sore (i\l. S, 1.). 

Type : — Ind, Mus. Calc. No. 196. a. 
Gen. II. — Otomops. 

The genua was established by Thomas for the species found by 
Mr. Prater at Castle Rock, Kanara, 

DrSTRIBUTION : — 

(). wroughtoni, Thornes, Type localiUf : — Talewadi, Kanara 

(B. N. II. S.— Prater). 

Other hcaliiies : — Kanara (B.M.). 
Typex^M. M. No. 12, 11. 24. 1. 

Gen. III. — Ch^rephon. 

No. 225. plioatuB, B. Ham. The only species, 

Distbibotiom • 

0. flieatuB, Buchanan Ti/pe locaUty ; — Peninsula of India. 
Hamilton. Other healities : — Java ; Malay 

Peninsula; B^jputana (B. M.); 
Tenasserim (M. 8. !.)• 

Unknown . 
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Order III. — Inseotivora. 

The following ia a key to the four families of this Order, via. : — 
il.— Postorbital processes present ; orbital 

ring encircled by bone ... ... I. TuPAnoiS. 

C. — Postorbital processes absent. 

а. Crowns of tirst and second upper molars 

with a central fifth cusp ; bullae imper- 
fect 11. ERnrAOKtnji. 

б. No central fifth cusp on first and second 

upper molars. 

Zygomatic arches present; bullae 

ossified III. TalfiX)-®. 

Nozygomatic arches; bullae 

imperfect IV. Sobioidjr. 

Family I. — ^Tupaiid^. 

Lyon has recently dealt with this Family in an exhaustive 
monograph (Proc, U, S. Nat. Mus. xiv., p. 1., 1913). He estab- 
lishes a separate genus for the Peninsular forms occuiTing 
west of the River Ganges, and distinguishes the two genera as 
follows : — 

Keu io the genera of the TuPAUD-fi. 

A. — -Lower lobe of ear presenting a surface 

greater than upper half of ear; inner 
side of ear fairly well haired ; reticula- 
tions on naked area of nose coai*8er. ... I, Anathaha 

B. — Lower lobe of ear presenting a smaller 

surface than upper poition of ear; 
inner side of ear scantily haired ; reti- 
culations on naked area of nose finer. II. Tupaia. 

Gen. I. — Anathana. 

Lyon recognises three species 
No. 101. ellioli, Waterh, which he distinguishes as fol- 
lows : — 

A'cy to the species of Anathana. 

A — l!ail coloured like back; general colour 
above reddish brown ; feet and hind 
legs buff or ochraceous ... 1. eHioK, Waterh. 

B .' — Tail coloured differently from the back. 
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a. Colour of body above reddish brown ; 

feet and hind legs grizzled buffy ... 2. yallida^ Lyon. 
h. Colour of body above dull grizzled brow n- 
ish ; feet and hind legs grizzled grey- 
ish ... ... ... .. u^oughtoni^Jjjon, 

Distribution : — 

1. -d. eZZioK, Waterhouse. locality: — Eastern Ghats, 

Madias (Elliot.) 

Other hcaldies : — ♦ ‘Madras” (Elliot), 
(li. iVi.) 

Tyim-.—K M. No. 50. 1. 21.5. 

2. A, pallida, Lyon. locality : — Maubhun), Ben- 

gal (Beavaii). 

Other localities : — Raipur, Central 
Provinces. (B. M.) 

Ti/pe:-K M. No. 66.12.28.2. 

3. A. woughioni, Ijyon. Type locality Mandvi, Suiat. 

(W rough ton). 

Other localities : — Matheian, 
Bombay. (B. M.) 

Type:~BM. No. 96.11.7.1. 

Gen. II. — Ti paia. 


There appears 1o be no record of 
No. 102. ferruginea, Raff. tnxe ftyrnnjwea with the mammary 
No. 103. nicobarica, Zclcb, formula of 2-2s-a8,\\ithin our limits. 

The Burmese form with three pair 
of mamm© is undoubtedly /Wa?/(/o/i, Wagner. Thomas later (A. 
M. N, H. (8), 3ciii, p, 2 13, 1914), suggested that chinenm. And., 
could not be allowed specific rank, but should be tieated us a sub- 
species of helangeri \ ^QV the Upper Burma iowa oi hdangeri he 
proviJed the subspecific name of siccata. Still later, on receipt of 
the Pegu specimens collected by Mr, Mackenzie, Thomas further 
established a subspecific name tenader for a southern form of 
belangeri, and a new species, clarma, from Tenasserim, All these 
forms may be arranged in a key as follows : — 

Key to the forms of Titaia, 

A. —-Colour above speckled thixmghout ; a 
more or less distinct shoulder stripe, 
a. Muzzle not elongated. 
a\ Colour of lower back not essentially 
different from that of upper. 
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a\ Undewidebuffy ; shoulder stripes 
indistinct. 

a\ General colour more tinged 
with bright yellow ; no dark 
area at base of tail... ... 1. }>elangerif Wagn. 
General colour a greenish 
grey ; a dark area at base 
of tail ... ... ... 2. 6. c/tinsnsis, And. 

6*. Underside white ; shoulder stri- 
pes white ... ... ... 3. 6. sieeata, Thos. 

h\ Lower back bright ferruginous os 

compared with upper ... ... 4. 6. ienasier, Tho^ 

/>. Muzzle elongated j colour as in b. 

tenaeter ... ... ... . 5, clarism, Thos. 

/>. —Colour of lower back uniformly black- 
ish ; no shoulder stripes ... ... 6. nicobanea, Zol 

Dlstribution : — 

J. T, belanqeri belarujeii^ Type locality : — Rangoon, Burma. 
Wagner. Other localities : — R a n g o o n ; 

Tenasserim (B. M.) ; Pegu (M 
S. 1) 

Type: — Paris Mu«^. No. 1023. 

2. '1\ belangeri chinensis, Type locality : — l^onsee, Kakh- 
Anderson. yen Hills. 

Other hcalities : — Nepal; Sik- 
kim ; Kachar ; Manipur (13. M.). 
Sikkim ; Bhutan Duars (M. S. I.). 

Co^types : — Ind. Mus. Calc. Nos. 
20 1. a. & 6. 

belangeri siccata, Tho- Type locality : — Z ib u g a u n g 
mas. Lower Chindwin. (Capt Hears.) 

Other localities : — Mt. Popa 
(B.M.) ; Chin Hills ; Mt. Popa ; 
Shan States (M. S. I ). 

Type:—B. M. No. 6.7.5.I. 

J. belangeri tenaster^ Type locality: — Tagout, Great 
Thomas. Tenasserim River. (B. N. H. S.— 

Shoi'tiidge). 

Other localities : — Banlaw; Tenas- 
serim Town ; I'enasserim (M. S. I.). 
Type:—B. M. No. 17.3.25.8. 

Ti, Clarissa, Thomas. Type locality : — Bankachon, S. 

Tenasserim. (B.N.H.S. — Shortridg^. 

Other localities: — Bankasun (B. 

M.) 
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Bankachon ; Tenasserim Town; Teuas* 
aerim (M. S. I.). 

Type B. M. No. 14.12.8.29. 

(). T. nieohcvrica, Zelobor. Type locality : — Greafc Nicobar. 

Other localiHes : — None. 

'Type : — Unknown. Perhaps in 

Vienna Museum. 

Family II. — ERiNACEiDiE. 

Blanford distinguishes the two Subfamilies as follows 

Key to the Subfamilies oj the ERiNACEiDiE. 

A . — Back and sides covered with spines ; 

tail very short ... ... ... Erinacetn^. 

//. — Pur without spines; tail well developed . GYMNURiNiE. 

Subfamily I. — ERiNACEiNiE. 

Thomas has quite recently publLshed (A. M. N. H. (9) T., 1918, 
p. 193), a study of the Erinackinac in which he has restricted 
FRmACKUS to the Palaoarctic Region fiom Spain to China, reviv- 
ing the genera Hemieciiinus, Fitzinger, and Parajcuinus, Troues- 
rfart, for our Indian species. These two genera may be distin- 
guished as follows, viz :. — 

Key to the yenera of the EuiNACElNiE. 

.4.— Spines of the crowm coming down 

evenly on to the forehead ... ... I. Hemiechinus. 

H . — A parting, bare of spines, running up 
from the centre of the forehead to 
the crow n ... 11. Par^chinus. 

Gen, 1 . — Hemikchinus. 

A third species of this Genus, 
. No. 104. cofiari^, G. & H. viz.: — yrayi^ Bennett, is not re- 

No. 105. meyalotiSf Bly. cognisable ; it is possibly a young 

specimen of collaris. 

Key to the species of Hemieciiinus. 

A . — Head and body about 175 mm. long; 

longest spines about 20 mm. long ... 1. collaris^ 6. & H. 
-Head and body neaily 300 mm» long; 

longest spines more than 25 mm. long. 2. megahtis^ Bly. 
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Distribution 

1. H. collarU, Gray and rr//>6 iocrtK^?/ Unknown, 

Hardwicke. Other locabties: — Sind; Multan; 

Rajpotana (B. M.). Sind; Outch; 
Palaupur ( M. S, L). 

Ttfpa: — Unknown. (Type ot epa* 
tanquB, Bennett — B. M, No. 55.12. 
24.54.). 

2 7T. megatotiB, Blyth. Typ^tocfility: — Kandahar. (Hutton). 

Other localities : — Oabnl ; Afgha* 
nbtan ; Kandahar (B. M ). 

Oo-tiipesx—K M. No. 79.11.21. 
515 and 516, andlnd. Mus. Calc. No. 
216. a. 

Leetotffpe: — B. M. No. 79.11.21. 
515. 

Gen. II.— PARifiCHlNUS. 


I published a paper on thia group 
No. 106. j&rdoni, And. in 1910 (J. B. N. 11. S. xx., p. 80). 

No. 107. pictiis, Stol. bor the reasons there given I 

No. 108. micropuB, Bl. arrived at tne conclusion that 

jerdoni^ And., must give way to 
blanfordi. And. As to micropus, Bl., whose allocation is rendered 
difficult by the extreme confusion in the wording of the paragraph 
in which it is founded, I look it to be based on Hutton’s Bhawalpur 
ipecimen, and I propose to continue this determination. The name 
would therefore take the place of pioUs, Stol., for the northern 
hedgehog, while nudiventris, Hoisf,, replaces it for the southern 
one. This list, as now amended, may be arranged in a key as 
follows : — 


Key to the species oj pAli^ECHlNUS. 

A, — Colour dark; second premolar three 

rooted. 

a. Spines shorter, 20mm ... .. \,blanfor(U, And. 

/>. Spines longer, 30mm. .. ... 2. maoracanlhvs. 

Blanf. 

B. — Colour pale; second premolar single 

rooted. 

a. Zygomatic arch complete ... ... 3. mieropm, Bl. 

h. Zygomatic arch incomplete, malar 

absent .. .. .4. nud^ventrh, 

Horsf. 
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DiemuBOTioN :~ 

1. P. blanfordi, Auderaon. Type locality: — Rohri, Sind. 

Other loealitiee : — Sind (M. S. I.) 
Type B. M. No. 87.4.2.2. 
(Type of jtrdoni, Anderson, B. M. 
No. 87.4.2.1.). 

2. P. maeraeanthus, B\m~ Type iocaKiy -Mahuii, Karman, 

ford. S. E. Persia. 

Other localities : — Kandahar (B. M.) . 
Co-types:— B.M. No. 74.11.21.25. 
andlnd. Mns. Calc. No. 217. a. 

8. P. mieropus, Blyth. Type locality : — Bhawalpur. (Hnt- 

ton). 

Other localities Bajputana (B. 
M.). Sind ; Cutoh ; Kathiawar ; Palan- 
pnr (M. S. I.). 

Type:-B.M. No. 79.11.21.517. 
(skull only). 

4. P. nudiventris, Hors- Type locality : — “ Madras (Elliot), 
field. Other localities : — None. 

Type :—B. M. No. 79.11.21.467. 

Subfamily II.— Gymnurina 
two included genera may be distinguished as follows : — 
Key to the genera of the GvMNURiNiB. 

A. — Larger, head and body more than 200 

mm., tail 225 mm. ... ... I. Gymnuka. 

B. — Smaller, head and body 1 25 mm, tail 

40 mm II. Hylomys. 

Gen. I,— Gymmura, 

The older name gymwura. Bail', 
No. 109. rafflesi, Horsf. must be revived for this animal. 

Lyon has separated the smaller north- 
ern form under the subspecific name minor, and it alone is found 
within our limits. 

DtSTBlBDTIOM ; — 

Q. gymnura minor, Lyon. Type locality Trong, 2000', S. 

"W. Siam. (Dr. Abbott). 

Other foeoltite* Tenasserim (M. 

■ ' 8 . 1 .) 

Type : — U. S. Nat. Mus. No. 
86783. 


6 
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Gen. II. — Hylohts. 

No. 110. <utKa, MttU. & The generic name Htlomys haa 
Sohleg. been revived and generally adopted 

for the leaser Oymnura, 

Distbibdtiom 

ff. ttiMliu, Mailer & Sohle- Type locaUty .—Burma. 

gel. OUier loectiitiee ; — Burma (B. M.). 

'I)/pe : — Leyden Museum. 

Family III. — TalpidjB. 

The two genera of this family may be diatinguished as follows: — 
Key to the genera of the TALPiDiE. 

A. — Upper premolars 4-4; tail cylindrical ... I. Talpa. 

B. — Upper premolara 3-3 ; tail club-shaped... II. Pasascaftor. 

Gen. I. — Talpa. 

As Blanford points out. there is very grave doubt whether 

Talpa europa>a, or as Hodgson 
No. 111. europcea, named it mu/mura, ever really oc- 

No. 112. macrwra, Hodgs. curred within our limits. For the 

present however I retain it. 

The two species of this genus may be distinguished as follows : — 
Key to the gpsciea of Talfa. 

A. — Tail cylindrical, long, 30 mm. or more. . 1. macrura, Hodgs. 

B. — Tail completely concealed by iur, short, 

5 mm. or less 2. mierura, Hodgs. 

Distribution 

1. T. macrura, Hodgson. Type locality i — ^Daqiling. (Hodg- 

son). 

Other loeaKtiee : — ^None. 

B. M. No. 90.1.1.19. 

2. T. mierura, Hodgson. 2^ heality - — Darjiling. 

Other localitiee : — Lakhimpnr, 
Assam; Myitkyina, Upper Burma (B. 
M.) ; Bikkim ; Darjiling (M. 8. 1.). 
2Vps;— B.M. No. 79.11.21.467. 
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Gten. II. — Parascaptob. 

No. 113. leueura, Blyth. The genus Parascaptob has been 

revived for this species. 

Distribution : — 

P. leueurvB, Blyth. Type locality : — Oherrapunji, Assam. 

Other localities : — Khasia Hills; Noa 
Dihung (Oodwin-Austen) (B. M.). 
5P(/pa had. Mus. Calc. No. 227.d. 

Family IV. — SoBinUiB. 

The genera of this Family may be arranged in a key as follows : — 
Key to the family of the SoRiciDiB. 

A. — Teeth tipped brown. 

a. Upper teeth 18 I. Soricdlus. 

h. Upper teeth 20 II. Blabinella. 

fl.— Teeth entirely white. 

a. Tail without fringe of white hairs, 
terrestrial. 

<*'. Ear-conch and tail well developed, 
a*. 18 teeth in upper jaw. 

a*. Tail naked ot the tip; claws 
compressed, and much elong- 
ated HI. B'eroculus. 

b'. Tail haired to the tip; claws 

normal IV. Pachyuba. 

6’. 16 teeth in upper jaw V. Cbocidura. 

6’. Ear-conch small ; tail very short ; 

14 teeth in upper jaw ... ... VI. Anouroso- 

b. Tail with a fringe of white hairs. rex. 

a'. Ear-conch well developed VII. Chimarro- 

OALE. 

b' Ear-conch absent VIII. Nectooale. 

Gen. I. — SoRicoLUS. 

Hodgson gave a number of names in this genus, without any des- 
criptions. Some of these were later 
No. 114. nvyrettens^ Gray. published by HorsSeld, with short 
No. 115. eatwlahM, Hodgs. descriptions; the responsibility for 
No. 116, moeruru*, Hodgs. the names therefore rests with 

Horsfield. In this way he des- 
cribed Mudafus and Uueops. Blanford assumed lenoops to be a 
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synonym of caudatus and revived and described Hodgson’s name 
maeruru8. but leucops being the older must stand for the species. 
Thomas recently (J. B. N. H. S. xxii., p. 683, 1914,) described 
hailej/i. These four species may be arranged in a key as follows : — 

K&y to the Bpecm of SoKlCULUS. 

A, — Second upper incisor smaller than 

third; tail short, about 40-45 mm. 1. nigreBcens. Gray. 

B. — Second upper incisor longer than third. 

a. Tail short, about 60-65 mm. ... 2. cavdatus. Hodgs. 

b. Tail longer. 

a*. Tail about 85-90 mm. ... ... 3. UucopB. Horsf. 

V. Tail about 76 mm. ... ... 4. bail&yi. Thos. 

Distribution : — 

1. 8. nigrescens. Grfky. Type locality: — “Himalaya.” 

Other localiiieB : — Bhutan (B. M.). 
Kuinaon; Sikkim; Darjiling (M.S.I.) 

Type:—B. M. No. 42.4.29.65. 
(Type of sikimemis. Horsf., B. M. 
No. 79.11.21.482.) 

2. 8. eaudatuB^ Horsfield. Type locality : — Nepal. (Hodgson). 

Other localities : — Kumaon ; Sik- 
kim; Darjiling (M. S. I.) 

79.11.21. 

479 and 480. (Type of gracilieavda. 
Anderson, Ind. Mus. Calc. No. 250. />.), 
Lectotype: — B M. No. 79. 11. 21. 
479. 

3. 8. Uucops. Horsfield. Type locality: — Nepal. (Hodgson). 

Other localities: — Nepal (B. M.). 
Sikkim (M. S. I.) 

B.M. No. 79.11.21.483. 
(I’ype of macrurusy Blanf B. M. No. 
90.1.1.19.) 

4. S. baileyiy Thomas. Type locality : — Tsu River, 7,500’, 

Mishmi Hills, Assam. (Bailey), 

Other localities : — None. 

Type: — B. M. No. 14.1.1.1. 

Gen. II. — Blarinklla. 

Thomas established the genus to 
B. wardi, Thomas. receive a Chinese form, and later 
(A. M. N. H. (8), XV., p. 335., 1916), 
referred the present species to it. 
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Distribution : — 

J?. trardi, Thomas. Type locality i — Hpiniati, 8000', 

Upper Burma. (O. Tbomaa — F. K. 
Ward). 

Olhe*' localities : — None. 

TyiiC : — B. M. No. 15.2.1.3. 

Gen. III. — Fehoculus 

The genus was established by Kelaart for the very aberrant form 
he had already nam^d feroculm (Sorex). 

Blanford adopts Blyih’s name, but as it was not given until a 

year after the animal had been 
No. 119. macropus, Bl. caWeAftrocidus, by Kelaart, it must 

give place to that name. 

Distribution ; — 

F.feroculus, Kelaart. Tmw locality : — Newera Eliya, 

Ceylon. (Kelaart). 

Other loCidities : — None. 

Type B. M. No. 52.5.9.36. 
(Type of macropuB, Blyth, the same 
specimen.). 

Gen. IV. — Paciiyura. 

No. 117. murina, L. 

No. 118. caerulea, Kerr. 

No. 120. hidiana, And. 

No. 121. rvbicurida, And. 

No. 122. hucogenys, Dobs. 

No. 123. davi, Dobs. 

No. 124. hodysoni, Jord. 

No. I2b. perrotteti, Duv. 

Gen. V. — Crooidura. 

No. 126. ftdiginosa, Bl. 

No. 127. horsfieldi, Tomes. 

No. 12S. fiimigata, De Fil. 

No. 1 29. aran«a, L. 

These two genera form a most difficult group, and one that, though 
it has not been comprehensively w^orked, hns had so many names 
sporadically assigned to it, that the difficult task of thoroughly 



38 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vd, XXVI. 


working it out has been rendered still more arduous. Mr. Hinton 
had undertaken to work out our Survey material, but circumstances 
have been too strong for us and the work has not yet even been 
begun. For the present, I think, and Mr. Thomas agrees with me, 
that the group had better be left alone in this Summary. Blanford 
lists 22 species of which 4 are Crocidura, but double that number 
of names already exist for the PAOriYUHA alone. 

Gen. VI. — Anourosorex. 


No. 130. assam&nsis, And. 


Thomas pointed out (J. B. N. H. S., 
xxiv., p. 766, 1916), that there 
appears to be no difference between assamensis, And., and squomipes, 
M.-Edw. 


Distribution 

A. squamipee, Milne- Ed- Type locality : — Moupin, Sze-chuen. 
wards. Other loealitieB : — Sze-chuen (B. 

M.) ; Chin Hills (M. S. I.). 

Type : — Paris Museum, (Co-types 
of aBsameneis, Anderson, Ind. Mus. 
Calc, Nos. 278. a to a.). 

Gen. VII. — Chimakroqale. 


No. 131. himalayica, Gray. 


Distribution 


0. himalayiea, Gray. Type locfUity : — “ Himalaya”. 

Other locaUtieB : — Kashmir ; Sik- 
kim (B. M.) ; Sikkim ; Darjiling (M. 
S. T.) 

IVi’o — -B. M. No. 42.2.18.1. 


Gen. VIII. — Nectooale. 


No. 132. elegans. M-Edw. 

(P. Z. S. p. 573, 1899) the 
form 


This name was given to a Chinese 
animal. Later de Winton enggested 
name sikhimemit for the Indian 
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Distribution 

N, tikhimensit, de Winton. Type locality; — Lathong, 10,000', 

Sikkim. (Waddell). 

Other localitiee : — Thibet ; Sikkim, 
'Phibet (B. M.); Sikkim (M. S. 1.) 
Type:—B. M. No. 96.1.1.9. 

Order IV. — Debmoptkra. 

Blanford nees the generic name Galeoi’ithecus, but Thomas, 
who dealt with the group names in this Order in 1908 (A. M. 
N. H. (8) I., p. 252), recognized two generic names, relegating 
Galeopithecus to the Philippine group, not represented in India. 
The other genus, Galeopterus, was taken by the Survey in 
Tenasserim. 


Gen. — G ALEOPfERUS. 

No. 133. volans, L. This name was given by Linussus to a 
Philippine form and 'I'homas’ naxae penintula- 
must be used for our animal. 


Distribution:— 

G. peninsula;. Thomas. Ty^m locality : — Samangko Pass, Malay 

Peninsula. (H. 0. Robinson). 

Other localities : — Malay Peninsula 

(B. M.). Tenasserim (M. S. I.). 

Type:- B. M. No. 8.7.20.10. 

Order V, — Carnivora. 

The families of the Carnivora may be arranged in a key as 
follows : — 


Key to the families of the Carnivora. 

A.— Bnllss much dilated, rounded, and 
(except in HvASNiDiB) divided into 
two chambers by a septum. 
a. Head short ; 3 or 4 teeth in upper 
molar series ; claws curved, sharp 

and retractile; toes 5-4 I. Feuda' 

h. Head elongate. 

a'. Claws variable ; 5 or 6 teeth in 
molar series of each jaw; tisually 
toes 6-5 


II. ViVERRIDA 
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h\ Claws blunt, not retractile; 5 
teeth in upper molar series, 4 in 
lower; toes 4-4 

B, — Bull© much dilated, rounded but not 

divided 

C, — Bullm not rounded nor divided, 

a. True molars 1-1 in upper jaw, 2-2 
in lower; no alisphenoid canal ... 
/>, Ti*ue molars 2-2-in upper jaw; an 
alisphenoid canal present. 

Tiue molars 2-2 in lower law ... 
//. True molars 3-3 in lower jaw ... 


III, 

IV. Canids. 


V. MuSTELIDiB. 


VI. PuOCYONIDiB. 
VI 1. UuSIDiB, 


Family I.— Felidjb. 

The two genera included in this Family may be distinguished 
18 follows : — 


Key to the genera of the Feuda?. 

A. — Claws perfectly retractile ; inner cusp 

of upper ‘sectorial well developed ... I i Fklis. 

B, — Claws imperlectly retractile ; inner 

cusp of upper sectorial rudimentary II. Acinonvx 

Gen. I. — Feus. 


No, 28. leo, L. 

No. 29, L. 

No, 30. pardus^ L. 

No. 31. nncia, Schreber. 

No. 32. neh%do8a, GriflBth, 

No. 33. marmorata^ Martin. 
No. 34, <cmminoW, Vigors and 
Horsfield. 

No. 35. viverrina, Bennett. 
No. 36. bengalensie, Kerr. 

No. 37. ruhiginosaf I. Geof- 
frey. 

No. 38. manul, Pallas. 

No. 39. omaiay Gray. 

No. 40. turquaia, P. Cuvier. 
No. 41. chanSf Guldenstadt. 
No. 42. caracal, Gttldenstadt. 
No. 43. lynm, L, 


Numerous divisions have been 
proposed in the first three 
species as established by Lin- 
nieus, but none have received 
general recognition. Blyth has 
established the name imhellina 
for the Indian form of the lyyftm, 
and de Win ton, who studied the 
group, has accepted Gray’s name 
of affinis for the Indian i*epre- 
sentative of chaus, on the ground 
of “ its longer tail, bright fox- 
red ears, and lighter build”, its 
narrower skull and slighter 
teeth, (A. M. N. H. (7). ii. 
p. 292, 1898). Blanforda key, 
modified to this extent, is as 
follows : — 


Key to the species of Felis. 

d. — Ears of moderate length, not tufted, 
a. Vety large, total length over eight feet. 
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a*. Tawny throughout ; tail tufted at tip. 1. Uo. L, 
ft*. Transversely striped; tail not tufted.. 2. iigrti, L. 
ft. Smaller, total length less than 7*5 feet, 
a*. Spotted throughout. 

a’. Markings on body less than 2 in- 
ches in diamettu*. 

a“. Exceeding 5 feet from nose to 

tail-tip ... ... ... 3, pardui^ L. 

ft\ Less than 5 feet (rom nose to 
tail-tip. 

a\ Tail about one fourth the 
length of head and body 

together 4. vivenina, Benn. 

ft*. Tail about one third the 
length of head and body 
together. 

a\ jNo distinct longitudinal 
bands on ci'own ; ears 
pointed... ... ... 5. orwato, Gray, 

ft*. Distinct longitudinal bands 
on crown ; ears rounded, 
a^. Upper molar series 3 on 
each side ; tail 
unspotted ... ... 6. rwftigfinosa, Qeofl‘. 

b\ Upper molar series 4 on 
each side ; tail spotted 
above ... ... 7.6enjafonn«,Kerr. 

ft*. Markings on body exceeding 2 inch- 
es in diameter, or becoming irregu- 
lar blotches, 

a*. Large ; pale grey or whitish with 

dark rings on bod)^ ... ... S.wncia, Schreb. 

ft*. Brownish grey or tawny, with 
large irregular blotches or irre- 
gular black bands, 
a*. Total length from nose to tail- 

tip over 5 feet in adults ... 9. naftubsa, Griff, 
ft*. Total length under 5 feet ...10. tnarmora^a,Mart. 
ft*. Unifomly coloured, or with more or 
lees indistinct transverse bands ; tize 
moderate or small. 

a*. Size larger, total length 45 — 60 
inches ; colour chestnut above ; 
tail whitish below ••• * . . 11. fammtnefci. Vig. 

&H. 



4 \> JOURHAL, BOMBAY NATURAL HIST SOCIETY, Vol, XXVJ. 


h*. Si»e smaller, total length 80 — 35 
inches. 

of. Paler, silvery grey or buff ; fur 

long, thick and soft . . , ...12. manul, Pall . 

/>*. Darker, grey or tawny. 

a*. Backs of ears coloured ochra* 

ceous... ... ... ...18. affinis, Gray. 

/)*. Backs of ears coloured like the 

body .. ... ... .,A4e.iorquata F. 

Guv. 

B. — Ears long, pointed, with a tuft at the tip. 
a. Tail about one-fourth of total length ...I5.cararal, Otild. 
h. Tail less than one-fifth of total length . 16. isaheUina, Blyth. 

Distribution : — 

1. F. Uo, L. 'Fype locality: — Africa. 

Other localities : — Junagadh ; Ka- 
thiawar (B. M.). ' 

Ty}>e: — Unknown. (Type of guz$^ 
ratensis, Smee, B. M. No. 55. 12. 
24. 432.) 

2, F. Hgris, L, Type locality : — Asia. 

Other focaK<ies:-(Generally through- 
out Indian region). 

Type : — Unknown. 

8. F. pardaiB, |j. Type locality : — Egypt. 

Other fccaKh>s;-(Genei’ally through- 
out Indian region). 

Type : — Unknown. 

4. F. viverrina, Bennett. Type locality : — Madras Presidency 

(Heath). 

Other localities : — Mirpur, Sind ; 
Kandy, Ceylon ; Nepal (B. M.); Eas- 
tern Province, Ceylon (M. S. 1.). 

Type B. M. No, 55. 12. 22. 252, 

5. F, omata, Gray. Typt' locality : — Bajputana (Boys). 

Other localities : — Thar and Farkar, 
Sind ; Sehore, Central India (B, M.) ; 
Sind ; Cutch ; Kathiawar (M. S. I.), 
Type B, M. No. 48. 8, 14. 3. 

6. F, mbiginoBa, Geoffroy, Type locality : — Pondicheri, Madras, 

Other localitieB : — Nellore, Madras, 
(B. M.) ; Central Province, Ceylon 
(M. S. L). 

Type : — Perhaps in Paris Museum. 
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7. jP. bengaUnsiSf Kerr. 


8. F. unciay Schreber. 


9. F, nefnUosat Griffith. 


10. F. ma/nnorataf Mskvtin. 


11. F. temmincki, Vigors 
aiid Horsfield. 


12. F. Tnanvl, Pallas. 


18. F, a^nis, Gray. 


Type locaUiy : — “ Bengal.” 

Other loealitieH • — S. Beluchistan ; 
Coorg ; Simla ; Punjab ; Kumaon ; 
Nepal ; Lakhimpiir, Assam ; Bengal ; 
Tenasaerim ; Malay l^eninaula (B. M.); 
Kumaon ; Lachung, 8,800*; Chung- 
tang, 5,350' ; Darjiling 3,600' ; Sik- 
kim ; Chin Hills; E. Manipur; Upper 
Chindwin; Tbayetmyo, Kuby Mines, 
(Maymyo, Upper Burma ; Mergui ; 
'fenasserim M. S. I.). 

'Type : — Unknown. (Type of ellioii^ 
Gra3% B. M No. 108. a. ; Type ol 
Gray, B. M. No. 192. a. ; 
Type of tenaBSfrhneiiais, Gray, B. M. 
No. 44. 3. 25. 285). 

Type locality Unknown. 

Other localities : — Ladak ; Thibet 
(B. M.). 

Type : — Unknown. 

Type locality: — Sumatra. 

Other localities : — Nepal ; Sikkim ; 
Bhamo, Upper Burma (B. M.) 

Type: — Unknown. (Type of moc- 
roceloides, Hodgson, B, M. No. 45, 1. 
8. 211.) 

Type locality : — “ Java or Sumatra.” 
Other localities : — Nepal (B. M .) 
Type B. M. No. 55. 12. 29. 254 
('fype of charltoniy Gray, B. M. No. 
46. 3. 4. 6.) 

Typo locality : — Sumatra. 

Other localities : — Nepal ; Sikkim ; 
Upper Chindwin ; Malay Peninsula 
(B. M.); N. Shan States (M. S. I). 

Type:—B. M. No. 55. 12. 24 
240. 

Ty pe locality : — Central Asia. 

Other localities : — Kandahar (Blan- 
ford) ; Ladak (Strachey) ; Tliibet ; 
‘‘ Kirgisen,” India (B.M), 

Type : — Unknowm. 

Type locality : — Gangutri, Kumaon. 
Other localities ; — Seistan ; Rajpu- 
tana ; Sehore, Central India ; United 
Provinces ; Poona, Bombay ; She- 
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varoy Hills, Madras ; Colombo, Cey- 
lon ; Nepal ; Assam (B. M.); Upper 
Sind Frontier; Mt. Abu, Bajputana; 
Palanpur, Kathiawar ; Catch ; Khan- 
desh ; Nimar ; Central Provinces ; 
Dharwar ; Kanara ; Coorg ; N. Pro- 
vince, Ceylon ; Kumaon ; Behar ; 
Orissa ; Midnapur, Bengal (1'opo- 
t^'pe of kuias, Pearson) ; Bhutan 
Duars ; Chin Hills ; Lower Chind- 
win ; Mt. Popa, Upper Burma 
(M. S. I.). 

Tijpe B. M. No. 57. 6. 10. 40. 
(Lectotype of en/throtvs, Hodgs, B. 
M. No. 43. 1.12' 6.). 

14. h\ torquata, F. Cuvier. Tii/2)Q locality : — Nepal. 

Other localities : — Rajputana ; Ku- 
maon (B. M.); Juiiagadhand Rajkot; 
Kathiawar (M. S. I.) 

Type : — Perhaps in Paris Museum. 

15. F. caracal, Giildenstadt. Type locality : — Caspian Sea. 

Other localities : — Baluchistan ; Sind 
(B. M.); Catch (M. S. I.) 

Type : — Unknown. 

16. F, uabellina, Blyth. Type locality \ — Thibet. 

Other localitieB : — Gilgit ; Kashmir ; 
Thibet (B. M.) 

Co^types : — Ind, Mus. Calo. Nos. 
e. & /. of Sclater's Catalogue. 

Gen. II. — Acinonyx. 

Hollister pointed out in 1911 (Proc. Biol. Soc. Wash. xxiv. 
p. 225). that Cynailurus, the name adopted for this genus by 
Blaiiford, was established by Wagler in 1830, whereas Brookes 
used (Anat. Zool. Mus., p. 16.), Acinonyx in 1828. 

Hollister further noted (1. c.^ that 
No. 44, juhatus, Schreber. this name belonged to the African 

form, and that the earliest name for 
the Indian cheetah ” is veTtaticus, Gray, (GriflSth’s Ouv. v., 
p. 166, 1827). 

Distribution : — 

A. vcnaticus. Gray. Type locality : — India**. The spe- 

cies was founded on a picture by 
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Hamilton Smith, which was probabl/ 
based on an animal from Mysore. 

Other loralifies: — Except one raonnt-i 
ed for exhibition, presented by the 
Zoological Society, the National Col- 
lection has no specimen of this 
animal, and none has been obtained 
by the Mammal Survey. 

Type : — Unknown. 

Family IT. — ViVEiiRiDiE. 

The two Subfamilies of ViVERUiDiE may be distinguished as 
follows : — 

Key io the Subfamilies of ViVEHKlDiE. 

A , — Claws strongly curved, more or less 
retractile ; prescrotal glands usually 

present I. ViVRuniNis. 

2^.— Claws leinjthened, exserted, not re- 
tractile; no prescrotal glands ... II. MuNGOTiNiB. 

Subfamily I. — ViVEKRiNi«. 

Gray's division of the genus Paradoxurus into two has now been 
generally accepted ; the name ARCTuiaALiniA has been substituted 
for Arctogale, this latter being preoccupied; the genus Hemigalus, 
taken for the fii’st time within our limits, has to be added. 131an- 
ford’s key of the Subfamily may be modified as follows : — 

Key to the gevera of the ViVERRiNiE. 

A , — Ears not tufted ; tail not prehensile, 
o. Tarsus and metatarsus hairy behind ; 
tail with dark and light lingH. 
o*. Tw'o upper true molars ; a black 
gorget. 

a*. An erectile black dorsal crest ... I. Viverra. 

6*. No crest II. Viverbicdla. 

6*. One upper true molar; no gorget... III. Prionodojt. 

6. Tarsus partly naked. 

a*. Sole naked nearly to the heel ; tail 
not ringed. 

a*. Teeth lai’ge ; a pi’earial or pre- 
scrotal glandular tract, 
a*. Bony palate not extending a 
quarter of an inch behind the 
last upper molars IV. Paradoxurus. 
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, h*. Bony palate extending more 
tfaan half an inch behind 
the lost upper molara ... V. Paouma. 

6*. Teeth email ; no naked preanal or 

prescrotal tract ... ... VI. Arctoqaudia. 

6>. Sole at most half naked, tail ringed. VII. Hkiuoalus. 

B , — Ears tufted; tail prehensile; tarsus 

naked behind ... ... ...VIII. Arctiotis. 

Gen. I. — ViVEKRA. 

Two names were recently given 
No. 45. zibetha, L. by myself (J. B. N. H. S. 

No. 46. eivettina, Blyth. xxxiv, p. 64, 1915)to local forms 

No. 47. meijoKpila, Blyth. of zihelha. Further material seems 

to show that one of these, pieta, 
cannot be maintained ; the other, pruinoia, has to be added to the 
marginal list. The four forms may be arranged in a key as follows: — 

Key to the forms of Viverha. 

A. — No black stripe down the upper side of 
the tail. 

a. A general fulvous tinge, due to 

the but! tips of all the hairs ... 1. z. zibetha, L. 

b. General colour a clear grey, due to 

the white tips of all the hairs ... 2. pruinosa, Wrought. 

B. — A black line down upper side of tail. 

a. Large transverse dark marks on sides 3. eivettina, Blyth. 
h. All spots, no transverse marks ... 4. megaspiJa, Blyth. 

Distribution : — 

1. V. zibetha zibetha, Type loeality : — Bengal (Thomas, 

Linnmus. P. Z. S., p. 137, 1911). 

Other localities: — Nepal (B. M.); 
Sikkini; Daijiling; Bhutan Duars; 
Chin ilills ; Lower Ghindwin (M.S.I.). 

Type : — Unknown. (Lectotype of 
melauura, Hodgs. B. N. No. 43. 1.12. 
25 ; type of eivettoides, Hodgs. B. M. 
No. 43. 1. 12. 23). 

2. V. zibetka pruittosa, Type loeality : — Tenosserim (B. N. 

Wroughton. H. S. — Shortridge). 

OUter loeaUties : — Siam ; Malay Pe- 
ninsula (B. M.); Tenosserim; Shan 
States (M. S. I.). 

Type B. M. No. 14.12.8.106. 
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S. F. dvettina^ Blyth. Type locality : — South Malabar. 

Other localitiee : — None. 

'Type Mua. Oalc. (b. ol 

Sclater’s Catalogue). 

4. F. megaapila, Blyth. Type locality : — Prome, Lower Bair- 

ma. 

Other localitiea: — Chindwin; Mt 
Popa ; Tenasserim (M. S. I.) 

Ty^m : — Lost. 

Gen. II. — VlVERKlCULA. 

No. 48. malaceenaia^ Gmel. Almost all authors have remarked 

on the variability of this animal, but 
though several diflTerent races have 
been described I have entirely failed 
so far in finding one that seems valid 

Distribution - 

F. malaecenaii, Gmelin. Type locality : — “ in Indiis 

Other localitiea : — Dagshai, Pun* 
jab ; Bajputana ; Nepal ; Assam ; 
Central Provinces; Dharwar; N. Mal- 
abar; Madras; Ceylon; Upper Burma^ 
Pegu; Malay Peninsula (B.M.) ; 
Sind; Cutch ; Palanpur; Kathiawar; 
Satara ; Dharwar ; Coorg ; Kumaon ; 
Bengal ; (topotypes of bengatenaia; 
Gray) ; Sikkim ; Bhutan Duars ; 
Chin Hills ; Chindwin ; Mt. Popa ; 

‘ Tenasserim (M.S.I.). 

Type ; — Unknown. (B.M. No. 85. 
8.1.27. type of subspecies deaerti, 
Bonh.). 

Gen. III. — pRiONonON. 

No. 49. pardicolor^ Uodgs There seems no necessity for any 
No. 60. maculoavs, Blanf. change in these names. Blanford 

distinguishes the two species as 
follows : — 

Key to the a})ecie$ of Prionodon. 

it.-— Smaller, head and body about 15 inches ; 
back with longitudinal rows of large 
dark spots ... ... l.paaddcolorjKodge. 
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B, — Lai^er, head and body 1 8 or 20 inches ; 

back with broad transverse bands ... 2. maculosus, Blanf. 

Distribution : — 

1 . P. pardioolor, Hodgson. Tyjye locality : — Nepal (Hodg- 

son). 

Other loccditie$: Sikkim (B.M. 
and M.S.I.). 

Co-typea: — B. M. Nos. 43.1. 
12.10 and 11. 

Lectoiype: — B.M. No. 43.1.12.11. 

2. P. maeidoaue, Blanford. Type localiiy : — Bankaclion, Te- 

nasseri m . (H um e — Davison) . 

Other localities : — Malay Penin- 
sula (B.M.) 

Co-tupea: — B.M. Nos. 85. 8. 1. 28 
and 83.10.24.1. 

Lectotype: — B. M. No. 85.8.1. 
28. 

Gen. IV. — Paradoxurus. 

Blanford in his key of the genus 
places grayi in a section, “B”, by 
itself on account of the shape of 
the palate. Mainly for the same 
reason it is now generally recog- 
nised as belonging to a distinct 
genus, Pauuma. 

No. Sl.nijer, Deem. Blanford, with the exception of 

No. 52. hermaphroditua. aureua, Ceylon, andyer^iit,Malabar, 

both of which are well marked 
special forms, ranges all the Indian 
toddy-cats in these two species. 
I have recently reviewed tlie no- 
menclature of this genus (J.B.N. 
H.S. Vol. XXV, p. 48, 1917),, and 
for reasons there recorded I decided 
that the Indian Toddy-cats formed 
three species represented by the 
names crom, Gray, niger, Desmaiv 
est, and atrictua, Horsfield ; while, 
the Burmese form not having a 
name, 1 suggested for it that of 
lirmanicua. In 1914 Miller gave 
the name of ravua to the form from 
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Trong, which apparently is found 
at any rate in S. Tenaaserim. 

No. 53. awreue^ F. Cuv. There seems no reason for any 

No. 54. jerdoni, Blanf. change in these two well marked 

species. The following may be 
snbstituted for Blanfo^^s key to 
the genus, viz , : — 

Key to the species of Paradoxurus. 

A. — Pattern of dark markings on a pale 

ground. 

а. Back and sides not, or only obscurely, 

striped and spotted ... ... 1. erossi, Gray. 

б. Back and sides distinctly striped and 

spotted. 

a\ Smaller, hindfoot 76-80 mm., great- 
est length of skull 105-110 mm.; 
ground colour grey ... ... 2. nt^er, Desmarest. 

b\ Larger, hindfoot 80-90 mm., great- 
est leugth of skull 115-120 mm. 
a*. Ground colour fulvous ... 3. Horsfield. 

5*. Ground colour dull or bufiy 
white. 

a*. Crown of head black 4. birmanicvs^ 

Wrought. 

b'. No black crown ... 5. ravus^ Miller. 

B, — Pattern a uniform colour. 

а. General colour dull rusty red 6. aureus^ P. Cuvier. 

б. General colour dark brown ... 7. jerdoni^ Blanf. 

Distribution ; — 

1. P. erossi, Gray. Type locality \ — Unknown, (me- 

nagerie specimen). 

Other localities : — Nepal; Dekhan 
(Sykes) ; Central India ; Rajpu- 
tana (B. M.) ; Rohilkund (14. S. I.) 

Type:—B. M. No. 78 a. (Type 
of hirsutus, Hodgson B. M. No. 43. 
1.12.119. ; Type of nigrifrons. 
Gray, B. M. No. 42, 10. 6. 2.) 

2. P. niger^ P. Cuv. Type locality : — Pondicheri. 

Other localities \ — Madras (Jer- 
don); Ceylon (B. M.) Satara ; 
Dharwar ; Kanara ; Mysore ; Coorg 
(M. S. I.). 
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8. 1\ strictiis, Horafield. 


4. /^ Hrmanicus, Wroiigh- 
ton. 


5. jP. ravuK, Miller. 


(5 P, aurem, F Cuvier. 


7. P. jcrdont, Blanford. 


Type: — Perhaps in Peris Mns. 
(Type of paUasi, Gray B. M. No. 
65. 12, 2 i. 230. ; Type of niciita- 
tans, Taylor, B. M. No. 92. 7. 
28. 1.). 

Type locality : — Nepal (Hodg- 
son). 

Other localities : — Assam (B. M.) ; 
Darjiling; Bhutan Dnais ('M. S,.!.). 

i\/pe: ^B. M. No. 79. 11. 21. 
546. (Type of qnadriscriptus, Hors- 
field, B. M.No. 79. 11. 21. 542 ; 
Type of vicinvs, Schwartz, B. M. 
No. 79.ll.21.2fc3). 

Type locality : — Mingun, Upper 
Burma (B. N. H. S. — Shortridge). 

Other localities : — Toughoo ; S. 
W. Siam (B. M.). ; Lower Chindwin 
Shan States ; Mt. Popa (M. S. I.). 
Type B. M. No. 14. 7. 19. 89. 
l)fpe localHy : — Trong, Lower 
Siam. (Abbott). 

Other localities : — Lower Pegu 
(B. M). ; Tenasserim (M. S. I.) 

Tifpe: — U. S. Nat. Mus. No 
84429. 

Type locality : —Ceylon. 

Other hcalities ; — Newera Eliya, 
Ceyjon (Kelaart) (B. M.). ; Kala 
Oya, Ceylon (M. S. 1.). 

Tyj)e : — Perhaps in Paris 

Museum. 

'Type locality : — Hills of Malabar. 
Other localities ; — Travancore ; 
Anamalai Hills; Nilgiri Hills 
(B. M.) ; Coorg (M. S. I.). 
Type:—B. M. No. 88. 9. 26. 2. 


Gen. V. — Paguma. 


As pointed out above, under Paradoxurus, this genus contains 

the section “ B’* of Blanford’s key 
No. 55. grayi, Benn. to that genus, t.a., the species 

grayi, Benn., of which nipaleneis 
and lanigera are synonyms, and of which Schwartz has separated 
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(A. M, N. H. (8) xii., p. 289, 1913), a western subspecies under 
the name wroughtoni. Besides this, however, a species leucomystaa^ 
Qray, inhabiting the Malay Peninsula and southwards, is now 
found to extend its range northwards, in a slightly modified form 
to which Miller has given (Proc. Biol. 8oc. Wash., xix., p. 26, 
1906) the subspecific name rohusla, A Chinese form, from Yun- 
nan, viz, : — larvaia, Temra., similarly extends within the border of 
northern Burma and to this form 1 have given (J. B. N. H. S, xix., 
p. 793, 1910), the subspecific name of intrudens. Finally l^tler 
has described a form from the Andamans ( J. A, S. xxxiii., 
p. 188, 1864), under the name iyileri. These forms maybe arrang- 
ed in a key as follows : — 

Key to the forms of Paguma. 

A, — Hair, short (20-25 mm.) and harsh ... 1. tytleri^ Tytl. 

B, — Hair, long (35-40 mm.) and silky. 

a. Median pale face stripe not produced 

beyond the forehead backwards ... 2. leue, robusta^ Mill. 

b. Median pale face stripe produced 

backwards on to crown, 
a’. Median, pale face stripe not 
produced backwards on to the 
nape. 

a*. Paler ; head and neck not mark- 
edly darker than rest of body. 3. grayi grayi, Bonn. 

6*. Darker ; head and neck marked- 
ly darker than rest of body ... 4. grayi wroughtoni, 

Schw. 

6*. Median pale face stripe produced 

backwards on to the nape ... 5. larv,inirvden$,WT, 


Distribution : — 


1. P. iyileri^ Tytler. Type locality : — Andamans. (T^t- 

ler.) 

Other localities : — Rutland Island, 
Andamans (B. M.). 

Co-types: Ind. Mus. Calc. Nos. 
I, m, n, p, q, 

2. P. leueomystax robusta. Type locality : — Trong, Lower 

Miller. Siam. (Abbott). 

Other localities : — Bankachon, 
Tenasserim |M. S. I.). 

Type: — U. S. Nat. Mus. No. 

86796. 
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8. P. grcn/i grayi, Bennefct. Type loedUty : — “ India." 

Other localUiee : — Nepal (B. M.) ; 
Kumaon, 9,000* ; Darjiling 2,000* ; 
Chin Hills (M. S. I.) 

Type:~B. M. No. 65.12.24.282. 
(Type of lanigera, Hodgson, B. M. 
No. 43. 1. 12. 103; 'lYpe of mjMi* 
lenitit, Hodgson, B. M. No. 46. 1. 8. 
297). 

P. grwyi wroughtoni. Type loealily : — Gharial, Punjab. 

Schwarts. (Dunn). 

Other locaiitm : — Simla, Punjab ; 
Kashmir (B. M.). 

Type.—B. M. No. 7. 11. 21. 11. 
5. P. laroata inhvdetu, Type locality : — Myitkyina, Up- 

Wronghton. per Burma. (Capt. A. W. Eem- 

mis.) 

Other localities: — Tunnan, China 
(B. M.) Northern Shan States 
(M. S. I.). 

'Type : — B. M. No. 9.7.20.6. 

Gen. VI. — Arctogalidia. 

The name Arctooale was first used by Eaup in 1829 (Bntw) 
Gesch. Nat. Syst. Ear. Thierwelt. ii, p. 30.) for a genus of 
Mdstelida, and Merriam substituted (Science, v., p. 302, 1897) 
for it the name of Arctogalidia in its present connexion. 

No. 56. leueoHs, Horsf. 'Fhe only species. 

Distribution ; — 

A. lewsoiis, Horsfield. Type locality : — Tenasserim. 

Other localities: — Lower Siam; 
Malay Peninsula (B. M.); Tenas- 
serim Village (M, S. 1.). 
Type:—B.U. No. 79.11.21.646. 

Gen. VII. — Hemigalus. 

Thomas has pointed out (J. B. N. H. S. xxiii., p. 612, 1916), that 
the animal usually known as Hemigale hardwiekei, must in future 
be called Hemigalus derhianus, Qr&y. Blanfoi*d does not mention 
the genus at all, for it had not, in his day, been found within our 
limits. The Survey having now obtained specimens from Tenasserim, 
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otAj filighUy differing from typical derbiantts, Thomas has supplied 
the subspecific name (1. o. p. 618) incuraar. 

DlfiTTRIBUTlON :~ 


H. derbianus incur aor^ Type locality : — Bankachon, 8. 

Thomas. Tenasserim. (B. N. H. 8. — Short- 

ridge.) 

0/W localiliea : — None. 
Typei^B.M. No. 14.12.8.115. 


Gen. VIII. — Auctictis. 


No. 67. hinturnng, Haff. 


I'homas has named a new species 
from 8. W. Siam (A. M. N. H. (8), 
xvii, p. 270, 1916), under the name 
gairdneri, which will very probably 


be found to extend into our limits. These two forms may be dis- 


tinguished as follows : — 


Key to the species of AitCTiCTls. 

A. — 8ii;e large, greatest length of skull, 153 

mm 1. gairdneri^ Thos. 

li . — Size small, greatest length of skull, 136 

mm. ... ... ... ... ... 2. binturong^ Baff. 

Distribution : — 

1. A. gairdneri, Thomas. Type locality : — Sai Yoke, 8. W. 

Siam. (Gairdner.) 

Other locnlitiea : — 8. W. Siam 
(B. M.) 

Type:—B. M. No, 15.12.1.26. 

8. A. Mn(ur<m$r» Baffles. Type locality: — Sumatra. 

(Baffles.) 

Other kcaliiiea : — Upper Burma 
(B. M.) Tenasserim (M. 8. 1.) 

Type : — Unknown. 

Subfamily II. — Mungotina 
. Gen, — Mungos. 

The name used by Blanford, Hrkpestrs, for this genus 
dates only from 1811, whereas Geoffroy and Cuvier used the 
name Munqos fifteen years eailier (Mag. Enoycl. ii., p. 184, 
1796). 
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The form’ persicus. Gray, in- 
cluded in the synonymy of awro- 
No. 68. auropunciatuB, punctaiuB by Blanford^doe8 not, so 
Hc^gs. far as.l have been abie^to discover, 

No. 59. birmanicuB, Thos. occur within our limits, but pair 

UpeB is a well marked form of the 
Kandahar border. Miss Ryley des- 
cribed (J. B. N. H. S. xxii., p. 661,1914) another local race, under 
the name hehriB, from Deesa, Gujerath. Quite recently I recorded 
that the type of nipalsnsiB, Gray, had been found (J. B. N. H. S. 
XXV., p. 68, 1917). 

I gave a very full synonymy 
of this species, when it was first 
No. 60. mungo, Gmel. obtained by the Survey (J. B.N. H. 

S. xxi., p. 401, 1912). One name 
only out of all those recorded, i.e., 
ferruginetiB, requires to be revived to represent the race of mungo 
from the extreme north of India. Miss Ryley added the name 
pattens (J. B. N.H. S. xxii., p. 660 1914) for the Gujerath 

form. Since then I have had occasion to provide two more Sub- 
specific names, marenB and ellioti (for the Nimar and Dharwar forms 
respectively), and to make a new species, lanka, for the Ceylon form 
(J. B. N. H. S. xxiv., p. 50, 1915). 

These five species make up the 
remainder of Blanford’s key. 
No. 61. Bmithi, Gray. The only change required in 

No. 62. fuscus, Waterh. any of them is pointed out by 

No. 66. fulvQscmis, Kel. Miss Ryley in her Report on South 

No. 64. viiticullisy Benn. Ceylon (J. B. N. H. S. xxii., p. 706, 

No. 65. wrva, Hodgs. 1914), where she substitutes /a?n- 

dsns for fulvesce7i8y Kelaart having 
used the former name in 1850 
(J. R. A. S. Ceyl. ii., p. 323), though the reference was overlooked 
by Blanford. These may be arranged in a key as follows : — 

Keg to the species of Mungos. 

A . — No neck-stripe, 
a. No black tail-tip. 

a\ Fur close and short, longer hairs 
of back with 4 or 5 rings of 
colour ; size, small. 

a*. Hindfoot, without claws, less 
than two inches long, 
a". Pattern very coarse. 

a*. Darker, dark bi*own ... 1 . auropunctatus 

Hodgs. 
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6*. Paler, buff. 

a*. Ground colour cream 
buff ... 

/>\ (j round colour white. . . 
6‘‘. Pattern very fine ... 

6*. Hindfoot, without claws, more 
than two inches long ... 
h . Pur longer, long hairs of back 
with more than 5 rings; size, 
larger. 

a*. N akod sole extending to heel, 
a*. Pattern of grizzle, coarser, 
a*. Face, feet, and tail-tip 
coloured strongly ferru- 
ginous ... 

//. Face, feof, and tail-tip 
not or only slightly co- 
loured ferruginous. 

(C . Face, feet, and tail 
noticeably but not 
strongly ferruginous, 
a®. Under fur buff... 

U nder fur white. 
h\ l^^erruginous colour- 
ing of face, feet and 
tail -tip almost or 
entirely absent. 

a®. Under fur grey- 
ish-white 

b\ Under fur buff... 
A®. Pattern of grizzle very fine... 
Naked sole not extending to 
heel. 

u’. Size large, tarsus and hind- 
foot about three inches ; 
colour dark brown grizzle... 
/>’. Size 8maller,tar8U8 and hind- 
foot less than 2*7 inches; 
colour dark brown or rufous. 
b. A black tail-tip 
J7. — A neck-stripe. 

а. N eck-str ipe black ; a black tail-tip . . , 

б. Neck-stripe white ; no black tail-tip.. 


2. awr. IiehmSf Ry). 

3. avT. paUipea^ Bl. 

4. nipalenais^ Gray. 

5. HrmanicuB^ThoB. 


6 . mungo ferrugi- 
neuSy Bl. 


7 . mungo muiujip^ 

6mel. 

8. pallons, Ryl. 


9. mungo maarenBy 
Wr. 

10 . mungo elliotiyir, 

11, lankay Wr. 


12. fuBCUB^ Waterh. 


13 . JlavidenBy Kel. 

14. Bwithi, Gray. 

15. vitticoUiB^ Benn. 

16. urva, Hodgs. 
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DiBTUBimon : — 

1. M. awopunetaUu, 
Hod^on. 


2. if. awopunetattu 
helout, Byley. 


3. if. awopuneiatus pal- 
lipet, Blyth. 


4. M. nipalensis, Oray. 


5. if. birmanieu$, 
Thomas. 


6. if. mtmgo fermginem, 
Blaaford. 


7. if. mungomungo, 
Qmelin. 


Type loeaUty : — Nepal (Hodgson). 

Ol^ loealilies: — Kashmir; Orissi^ 
Knch Behar (B.M.) ; Bhutan Duars 
(M. 8. 1.) 

Co-types: — B.M. No. 43.1.12.20.& 
22. 

Leetotype : — B. M. No. 43.1.12.20. 

Type locality : — Deesa, Guzerath 
(B. N. H. S. — Cramp). 

Other loealilies : — Polanpur, Gwalior 
State; Bengal fM. 8. 1.) 

Type B. M. No. 13.8.23.1. 

Type locality: — Kandahar. 

Other hcaUties ; — Seistan ; Snkknr 
and Larkaua, Sind (B. M.) ; Khair- 
pur, Sind Frontier (M , S. 1.) 

I'ype : — Unknown. 

Type locality : — “ North India’*. 

Other localities: — Midnapur, Ben- 
gal, (M. 8. 1.) 

Type:— a. M. No. 43.5.31.18. 

Type locality : — Pegu (Oates). 

Other localities : — Manipur ; Cachar 
(B. M.); Pegu (M. 8. I.) 

Type:—B. M. No. No. 81.12.2.4. 

Typo locality : — Laikhana, Sind. 

Other localities llohri, Sind ; 
Kohat, N. E. Provinces (B. M.) ; 
Khairpur State and Sukkur, Sind 
(M. 8. I.). 

Type : — Indian Museum, Calcutta, 
No. ? 

Type locality : — “ Ilab. in Ben- 
gala, Pei-sia, aliisque Asias calli- 
dioribus plagis.” 

Other localities : — Nepal (B. M.) ; 
Gwalior State; Central Provinces; 
Bamnagar, Kunioon ; Jalpaignri, 
Bengal; Bhutan Duars; Daltongunj, 
Behnr (.M. 8. I.). 

Type : — Unknown. (Co-types of 
nyuta, Hodgs. B. M. Nos. 43.1.12.17, 
18.19. Leetotype B. M.No. 43.1.12, 
18. 
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8 . 


9, 


10 , 


11 . 


12 . 


13. 


14 . 


M. mungo pattens^ 
Ryley. 


M. mungo m*Jtren$, 
Wroughton. 


M, mungo ellioii^ 
Wroughton. 


M. lanha, Wrough* 
ton. 


M. fuseus, Water- 
house. 


Type locality : — Palanpur, Guzerath 
(B. N. H. S.— Crump). 

Other localities : — Hazara ; Sambhar ; 
Rajputana; Jodhpur State (B. M.); 
Mt. Abu, Rajputana; Dauta State; 
Guzerath; Cutch State; Philibhit; 
Rohilkund (M. S. I.). 

Type:—h. M. No. 13.8.23.2. 

Ti/pe locality : — Ganoor, Nimar. 
(B. N. H. S.— Crump). 

Other localities : — Cutch ; Juna- 
gadh State: Khandesh; Berar ; Ho- 
shangabad; Central Provinces (M. 

s. ].) 

Tjipei—B. M. No. 12.6.28.14. 

Type locality : — Dharwar (B.N.H.S. 
— Shortridgp). 

Other hcalities : — North Kanara ; 
Madras ** (Jerdon) ; Trevoiidrum, 
Travaijcore (B. M.), Seringapatam 
South Mysore; South Coorg (M. S. 1.). 
Tgpe:—B. M. No. 12 6.29.44. 
Tifpe kcaWyi — Cheddikuiam, N. 
P.. Ceylon (B. N. II. S.— Mayor). 

Otit&r localities : — Ceylon (Colombo 
Museum) (B. M.) ; 'lammanewa; 
Ceylon (M. S. 1.) 

y :_B. M. No. 15.3.1.54. 

Type locality : — “ India.*’ 

Other localities: — “Madras” (Jer- 
don) ; Trevandrum, Travancore (B. 
M.) ; South Coorg (M. S. I.). 

Tgpe B. M. No. 55.12.24. 
227. 


M.Jlavidens, Kelaaii},. Type locality: — Central Ceylon. 
(Keiaart). 

Other localities : — Kandy » (B. M.) ; 
Central Province, & Uva, Ceylon 
(M. S. L). 

Type : — Ind. Mus. Calc. No. a ? 
If. smithi^ Gray. Type locality : — Unknovvn. 

Other localities : — Sambhar, Rojpu- 
tana; Shevaroy Hills, Madras; 
“ Madras ** (Jerdon) ; Kandy, Ceylon 
(B. M.); Mt. Auu» Rajputana; 
Hoshaugabad, Central Provinces ; 
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Satara; Mankeni and Ranna, Ceylon 
(M. S. I.) 

Tijft-.—H. M. No. 38.12.13.1. 
(Co-type« of jerdoni, Gray, B. M. Nob, 
46.11.6.21 and 46.11.9.5. Lectotype, 
B. M. No. 46.11.9.5.). 

15. viiUoolUs, Bennett. locality \ — Travancore. 

Other localities : — Dharwar (Elliot) ; 
Nilgiri Hills, Ceylon (B. M.), Coorg 
(M. S. I.) 

Type:—B. M.No. 55.12.24.224. 

16. M»wtva, Hodgson. Tt,pe locality: — Central and North 

Nopal. 

Other localities : — Sadya, Assam ; 
Upper Chindwin ; Tharawaddy and 
Rangoon, Burma (B. M .) ; Kanara ; 
Darjiling (M. S. [.). 

B. M. Nos. 43.1.12.31, 

32 and 33. 

Lectotype: — B. M. No. 43.1.12.33. 
Family HI. — Hy^KNiDiK. 

Gen. — IlYiKNA. 

Thomas pointed out in 1911 (P. 
No. 66. striata, Jiimm. Z. S. p. 134), that hyana, L.,must 

be substituted for sttiata. There is 
not only not enough material from India, but still more there is 
none to join up the Indian region with the type locality. 

Distuibution :~ 

fir. hycrna, Linnaeus. locality ; — The Benna Mount- 

ains, Bunder Abbas, Persian Gulf. 

Other lomlities: — Khairpur, Sind; 
Cutoh ; Khandesh ; Nimar ; OentriU 
Provinces ; Kumaon ; Orissa (M.S.I.). 
Type : — Unknown. 


(To be continued.) 
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SCIENTIFIC RESULTS PROM THE MAMMAL SURVEY 

No. XVIIT. 

Report on the House Rats of India, Burma, and Cetlon. 

BY 

Martin A. C. Hinton. 

At the request of the Bombay Natural History Society, I under- 
took the comparison of the House Hats collected by the Mammal 
Survey with the Indian material in the British Museum. The 
work proved to be a complex and ditHcult task, but I have now 
reached three chief conclusions, namely: — (1) That the common 
Indian House Eat, which in the various Survey Reports has been 
listed either as Epimys rufetfcms'' or else as “A', nifenc^ns^ vai-. 
with white underparts,*' is indistinguishable specifically from 
Ratlus ' rattuSf Linnmus ; (2) that this speciea shows in India, 
Burma and Ceylon, a definite geographical variation, so that manj^ 
races or subspecies liave now to be recognized ; and (3) that the 
forms described as M. nilidus and /?. vicerex, about the status of 
which there has been much controversy, arc entitled to full 
specific rank, although they, too, are membc^rs of the R» rattus 
group. 

In this paper J2. rattus, as represented in the Mammal Survey 
collections, is dealt with exhaustively ; and A*, niiidva receives suffi- 
cient treatment to enable me to (lefine a very interesting sub- 
species from the Chin Hills. With regard to A. oicerex^ I must 
for the present content myself with publishing some skull measure- 
ments. 

In presenting my results to the Society I am fully conscious of 
the fact that there is still plenty of room for further work upon 
these very difficult and somewhat unattractive animals. To obtain 
definite results one needs long series of careiul measurements, 
external and cranial, accompanied by careful notes on the colour 
and mammae, from as many districts as possible. Asa basis for 
farther I'esearch I have given my original tables of skull measure- 
ments, with a description of the method of making them, at the 
end of this paper. If observers, dwelling in comparatively remote 

^ Aj pointed out by Hollinter (P, Biol. Soc. Washingtoit^ XXIX, p. 126, 19l6), 
RatUu (misprinted ButtuaX Fischei {Das National Museum der Natvrgeachichte mu 
Parti. Frankfort an Main, 1803, Bd. 11. p. 128), is a valid Renerio name and must 
replace Epimyit Trouessart (1880). This is unfortunate but quite unavoidable. 
I would tidLo this opportunity rf expressing? my agreement with Thomas's state- 
ment that Fischer took R. rattus as the type of his genusi and not dsoumamts ” 
(narvigkui) as assorted by Hollister. 
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districts, could be induced to furnish us with corresponding data, 
each dealing with say 100 fully adult rats from his own ^strict 
and carefully studied by himself, our knowledge of the geogra- 
phical variation and its systematic value would very quickly be 
placed upon a secure foundation. 

Key to Indian, Cinghalese, & Burmese members of the group 
based principally upon external characters) 

I. Tail bi-coloured Batius vicerex, Bonhote. 

11. Tail unicoloured. 

A. Fur very fine ; lacking all trace of 
bristles. Nasal length exceeding 
40 per cent, of the condylo-basal 
length of skull. 

а. Tail longer, about 108 per 

cent, ot length of head and 
body. Fur long and thick ; 

underparts silvery or hoary. Rattus nitiduB nitiduB, 

Hodgson. 

б. Tail scarcely longer than head 

and body. Fur shoit and 
thin ; tinderpnrts not silvery, 

frequently with rusty tinge ... Raitus niiiSm obBoleiuBt 
K Hinton. 

H. Pur coarser, usually with many 
bristles (though these vary in 
strength). Nasals usually less 
than 40 per cent, of the condylo- 
basal length of the skull, 
a. Ventral lur white to bases; 
lateral line of demarcation 
usually uell defined, 
o' Mammm normally 3-IJ=12. 
a* Pectoral mamma) not under- 
going reduction, 
a® Tail relatively short, 
averaging less than 1 20 
per cent, of the head and 
bodv length. 

a* Dorsal colour dull 
greyish brown ; audital 

bullm very large ... jB. rattus iathmensiB, 

Hinton. 

b* Doi^sal colour with an 
ochreous tinge; anditol 
bullae medium sized... B. rattus hhyeneis, 

Hinton. 
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6® Tail relatively long, ave- 
raging more than 120 
per cent, of the head and 
body length. 

Fnr of underparts long 
and soft. Dorsal co- 
lour cold grey or yel- 
low ... ... ... R. raiius yanguirianus^ 

Hinton. 

6* Ventral fur shoiter 
and harsher, 
a* Doi^al colour black, 

grizzled with tawny. Rattus macmllani^ 

Hinton. 

b Dorsal colour rich 

dark olive brown ... R. rattus sikhimensii^ 

Hinton. 

/i* Pectoral mammie undergoing 
reduction. Tail short, ave- 
raging about 108 per cent, 
of head and body length. 

Dorsal colour umber ... R. rattus Hko$^ Hinton. 
b Mammee normally 2-8=*=^ 10 
a* Fur full ; dorsal colour warm 
and bright. Tail length 
variable. 

a* Dorsal col our oli ve bro wn . 
a* Size larger (H. & B. 
averaging 145; HF. 

82) ; tail shorter, about 
123 per cent, of head 

and body length ... R. rattus tisUe^ 'Hiaton. 
b* Size smaller (H. & B. 
averaging 187 ; IlF, 

81) ; tail longer, about 
181 per cent, of head 
and body length ... R. rattus bhoUa^ 

Hinton. 

V Dorsal colour not olive 
brown. 

Backs bright clay or 
golden brown ; tail 
very long, more than 
150 per cent, of head 
and body length ... R. rattus satoro*, 

Hinton. 
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b* Bocks inclining to 
rufous ; whidsh bristles 
usually present, 
a* Tail shorter, about 
122 per cent, of head 
and body length ... It. r. wrcmghtoni, 
Hinton. 

6’ Tail longer, about 
132 per cent, of 
head and body 
length ... ... B, r. handianui, 

Eelaart. 

6* Fur rather short, thin and 
harsh, but usually not spiny; 
dorsal colour cold and dull ; 
tail long, about 135 per 
cent, of head and body 
length. 

Dorsal colour wanner, 
near cinnamon brown or 
tawny ... ... ... B. raltvn arhoreui, 

Buch. — Ham. 

b* Dorsal colour colder and 
greyish. 

a* Dorsal colour drab; 
long black haiis tend- 
ing to "brm a mid- 
dorsal stripe... ... B. rattus na/rbadoR, 

Hinton. 

// Dorsal colour drab 
grey ; mid-dorsal line 
decidedly darkened by 
black hairs; white of 
belly duller ... ... R. rattus girmsit, 

Hinton. 

6. Ventral fur slaty based; no 
sharp line of demarcation 
along flanks. 

a' Fur long, dense, and soft ; 
ventral fur white tipped ; 
tail short, le^s than 120 per 
cent, of head and body 
length ... ... ... RattiiB hslaarti^ 

WroughtOD. 

Fur thinner and harsher; 
ventral fur not white tipped ; 
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tail long, more than 120 
per cent, of head and body 
length. 

a* Dorsal colour rufous; 
hair of belly rough with 
inisty tinge ... ... R. rattvs mfescme. 

Gray. 

1L ratius nemoralis, 
Blyth. 

/>*. Dorsal colour rarely ru- 
fous ; bellies without 
rusty tinge. 

a®. Backs grey or brown ; 
belly light grey to 
dusky, rough or 


smooth R. rattuB alexandHnuB, 

Geoff. 

/)®. Back black; belly 
bluish grey, sleek 

haired JL rattus rattuB^ 

Linnasus. 


1. Eattua rattuB, Linnaeus. 

A brief reference to the history of this species in Europe will 
greatly facilitate both the presentation and the understanding of 
the Indian facts. Mus raitiis, Linnaeus (St/sL Nat.y 10th ed., 
1758, p. 61^, wai described from Upsala, Sweden, and based upon 
the well known Black Rat. At or a little before the date when 
Linnasus wrote, this animal was the common house rat of Europe, 
but later it was almost completely replaced by the Brown Rat 
(7i. vorvegicua, Berkenhout), Typical R. ratius is characterized 
externally by its dusky coloration, its back being usually black 
and its undei-pnits of a dark brownish grey or slate. In 1803, 
Geoffroy {Cat, Maimn, Mtia.Nat.d* Hist. Nat, Rarisy p. 192) named 
his Mub alexandrinuB from Alexandria, Hgypt ; and in 1812, he 
gave a full description and figure (Descr, de TilgypUy Hist. Nat, 
IL, p. 735 ; Atlas PI. V, fig. 1). From the latter account it is 
evident that Mub alexandrinus is a rat in which the back is bufiy 
brown, this colour brightening gradually on the flanks to pass 
insensibly into the whitish or yellowish grey of the underparts. In 
1314, Rafiiiesque {Pr6c, dee Decouv, et Trav, SomiologiqueSy p. 13) 
described his frugivoriiB'\ from Sicily; and in 1825, 

Savi (Nuovo Oiorh, dei Letteratiy Pisa, X, p. 74) re-described the 
same form from Pisa, Italy, under the name of Mtts lectorum. This 
Sicilian and Italian rat is brown above as in aUxandrinuSy but it 
possesses a softer coot, and the fur of its underparts is of a pure 



64 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Voi. XXFI. 


wlute or lemon yellow colour, separated on each side from the rich 
tint of the flanks by a sharp line of demarcation. 

In 1866, de lisle (ilnn. 8c. Nat (Zool.) IV, p. 173) described a 
series of breeding experiments which he had mode with Mui 
rattru^^ and “ Mu$ al^andainus ^' ; by the latter name Rafinesque’s 
frugivorns and not Geofiroy’s alexa^uinnus seems to have been im-> 
pli^. Among the progeny of the various ciosses effected, were 
some peculiar rats which de lisle called “ semial^xafuinneB '' ; judg«> 
ing from the description these must have corresponded rather 
closely with Qeoffroy^salemndrinusm out»vard appearance. De lisle 
demonstrated that rati us, frugivorus, and aleosandrinus are nothing 
but colour phases of one and the same species, viz., B. rattus, Lin» 
nasus. His experiments suggested that the wild-coloured firugivo^ 
rus represents the primitive stock, properly belonging to wai^m 
temperate or sub-tropical regions ; and that the dusky coloration of 
typical rattiis is simply a change of hue brought about by the indoor 
life forced upon the species by its successful endeavours to colonize 
colder lands. The species appears to have made its way to north- 
western Europe at about the time of the Crusaders ; and by the 16th 
century, at the latest, it had fully assumed there its familiar dusky 
garb. Geoffrey’s alexandrinus may be regarded as an in tei mediate 
stage, the belly having acquired within doors a darker colour, and 
having lost its sharp contrast with the flank tint, although dorsal 
darkening has not taken place to any considerable extent. In 
examining a large, cosmopolitan collection of rats, it is quite 
easy to find and arrange a series of individuals connecting 
frugivonis with alexa^idHnus, and especially the latter form with 
typical rattus. 

Mendelians, as Bonhote (P.Z.8., 1910, p. 653 and 1912, p. 6), 
argue that these three forms of rattus have arisen as mutations. 
There is nothing inconsistent between this view and the history of 
typical rattus as outlined above. In any cose the colour differentia- 
tion in the three races is susceptible of a physiological explanation. 

Recently the three European races have been treated as 
subspecies, the characters of which may be tabulated as follows : — 

— Dorsal parts black. 

Ventral parts dusky ; the hairs on belly 
short and usually adpressed ... ... 72. rattus rattus, Linn. 

B, — Dorsal parts brown, 

a. Ventral parts not usually conspicuous- 

ly lighter than flanks ; ventral hairs 
with slaty bases ; coat harsh and usual- 
ly thin ... ... ... .. R.rMUis alesiatidHnus, 

Geofi. 

b. Ventral parts light coloured, sharply 
contrasted with flanks ; ventral hairs 
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mostly pure white or lemon coloured 
to their bases ; coat soft and usually 

thick... ... ... ... ... i?. i’dttio frm/ivot tifi, 

llaf. 

Specimens intergrading in appearance between these subspecies 
usually come from colonies of mixed origin, e.</., those of ships or 
of large towns. Where opportunities for pure breeding occur, as 
on small islands, each of these subspecies breeds perfectly tine to 
type. It is, of course, unfortunate that tlie typical form of the spe- 
cies, in a technical sense, is JL r, raitua ( which is little better than 
a domestic animal ), and not the really wild form, //. /*. fnuji corns. 

Turning now to India, tlio rats listed in the Survey Reports as 
rufe8cens'\ or “ ruJrscAnis var.’\ afford us with problems of con- 
siderable complexit)^ In the first place, although 1 am unable to 
find any character in the dentition, skull, or external parts, to 
distinguish any of them satisfactorily from /i*. raftus, th(‘ range of 
variation is enormous. Indian skulls with well worn teetli ha\e 
the condylo-basal length ranging betw een 34 and 44 mm. 'J'he fur 
may be long, soft, dtmse and without spines; or it may be short, 
thin, and harsh, with numerous spiny bristles. I^lie dorsal colour 
varies between bright rufous, or warm olivaceous tints on the cm' 
liand, to dull tawny, or cold mixtures of black and grey on the 
other. The underparts may b(^ pure white or pale lemon ; or they 
may bo slaty, with or without a ru.sty tinge or bloom. The hands 
and feet may be wdiite or yellowish above, with or without dusky 
markings ; or they may be wholly ])lacki8h brow n in ( olour. The 
mammary formula may be 2-3=- 1 0 or 3-3-*:^ 1 2. Every intermedial e 
stage between the (‘xtremes indicated may be found in the collec- 
tions before me. Nevertheless, much of this variation lias a 
definite geographical value ; and where long series are available 
from one locality or district, the rats are usually found to conform 
closely to ouo or more definite local types. It is therefore possible 
to define a considerable number of local races or subspecies. 

The members of the rattns group seem to afford an exception to 
the rule, so general for wild mammals, that not more than oiu‘ 
subspecies of a given species, or not more than one of tw'o or morc^ 
very closely allied species can inhabit a given locality. But these 
rats arc capable of playing many parts in warm countries; thus we 
find them following a free life iu fields and hedgeiwvs, far from 
ho\ises, or high up among the branches of trees in forests ; or they 
may lead a purely parasitic existence in human habitations or 
shelters. It is a poor soii of locality which refuses at least Iwo 
“niches in nature for rattus; and the semi-domesticatx'd stocks, nt 
all events, of this species have frequent opportunities for prospect- 
ing and touring conferred upon them by raiUvays, wheeled 
candagos, and shipping. 

0 
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Like other murines, this species shows, within certain limits, an 
almost startling plasticity. Its structure responds readily to the 
demands of purely local requirements. If necessary colour or the 
quality of the coat are modified ; a change in diet induces modifi- 
cations in the development or the “set'’ of the muscles of 
mastication ; and these in tuiu mould the skull, or lead to the 
lengthening or shortening of the tooth-rows. 

Considerations such as those mentioned in the preceding 
paragraphs lead us to realize the hopelessness of attempting to 
disentangle the history of the rats in large towns or ports like 
Calcutta or Bombay. In such places the rat population is a 
motley horde, representing the progeny of truly native rats crossed 
with the descendants of old wanderei’s and with newcomers not 
only from the neighbouring hinterland but from all parts of the 
world. It is therefore oTily in Ihe more remote parts of the 
country that wo can reasonably expect some measurt^ of success to 
crown such eflbrts. 

The material collected by the Mammal Survey is most extensive, 
and although gaps exist it is now possible to gain a broad idea 
of the chief facts relating to the dialribiitiou and variation of the 
present species in India. Save for the conclusion that //. nitiduf 
in entitled to full spt'cilic rank, the conclusions of this paper 
are little more than natural extensions of those reached by 
Thonifis in 1381, upon the basis of comparatively insignificant 
material. 

In North-Western India, Sind and the Jhuijab, the prevalent 
race seems to be identical with IL r. akocamhnnun. Further east, 
from the Himalay iii districts of Kuinaou and Sikkim southwards 
to Travancore and Ceylon, and through Assam and Burma to 
South Teiiasserim, the common rat is that called “ var. rvfwms^* 
by Thomas and Blauford. This is, however, split into a number 
of local races. The most striking and wddespiead variations are 
those to which attention has so frequently been drawn in the 
Reports, via,, a dark bellied variety and a variety with pure white 
underparls. Mr. Wrougliton fuis already commented upon the re- 
markable distribution ot these two types (Report No. 15, J, B 
N. U, Vol. XXIII, p. 295). 

At the higher collecting stations in Kumaon only white bellied 
specimens were found; at some lower stations white and dark bellied 
rats were present together in apparently equal numbers; while at 
still lower elevations dark bellied rats alone occuned. Again in 
Sikkim and at Hasimara, Bhutan Duars, all are of the white bellied 
type, although a certain proportion have slaty bases to their ventral 
hairs. In B(uigal and Orissa, and in the southern part of the penin- 
sulaas at Travancore, as well as thixmgh Assam, Burma, and Tenas- 
serim, the rats ai'o uniformly of the white-bellied type. From South 
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Ooorg northwards along the Western Ghats in Mj-sore ; in the 
Central Provinces and in Kathiawar, the white-bellied type is 
present but accompanied by rats of the dark bellied type. In 
Outch, Palanpur, Gwalior, Niniar, Western Khandesh, Berars 
and Bellary, only dark bellied rats were collected, ^similar facts 
were noted by Major Lloyd, and he tells us that of many thousands 
examined from the Punjab only some few fiom three villages 
in the Amritsar and Lahore districts were of the light bellied 
typo (Bee. Iiid. Mus. Ill, p. 20). 

Such distributional facts viewed in gross appear at first sight to 
afford the strongest possible evidence in support of the idea that 
white bellied and daik bellied types belong to distinct subspecies if 
not speoies. The initial object of my work, indeed, was to test such 
a belief. 

Mr. Wrought/On has already brouglit before the Society 
(/. B. N. II. iS\, Vol. XXI II, p. 47f) tlH3 view that the white bellied 
forms of Ti. rativs in India and Ihirma rejnesent the primitive wild 
form of the species ; and that the d.ark bellied typers are parasites, the 
darkening of the underparts, no less than the darkening of t.heback, 
being the outward imlication of doinehl icily or panisilism. In 
support of this view, one may point to the general similarity of the 
Indian white bellied torms to the wild race, //. r. fru(jivoru8y of the 
Mediterranean region ; to their wide distribution, both in the mount- 
ains and in the plains, in India and Burma : and to tlie wild life 
which many of them lead in tlie jungles. Fuilhercu investigating 
these white bellied rats in detail, we find that they behave very 
much as do normal w ild mammals as regards geographical variation 
and that it is therefore possible and (^(jniparatively easy to arrange 
them in geographical races or Hubspecu*s. 

With regard to the dark bellied rats the case is different. They 
are largely restricted to districts possessing substantial houses ; they 
are more frequently caught w ithin doors and far le.-R frequently in the 
open. Close investigation of their stnictnie leads to nothing but 
confusion ; the variation is largely individual or colonial, and scarcely 
at all geographical. In some districts, as in Kunmon, snch rate 
seem to have little or no connection with the white bellied forms; 
in other places, they differ from their wliite bellied companions 
merely in colour and to a trifling extent in skull — the ornnial differen- 
ces being readily susceptible of a physiological explanation, as is 
shown below in discussing the rats of the Central Provinces and 
Kathiawar; finally, in still other districts, the difl*erence is purely 
one of colour and even that sometimes breaks down. One concludes 
from this that the dark bellied rats are of flivei*se origin ; some seem 
to have been produced, in the localities where they are now found, 
from the local white bellied race ; others have found their way to 
their present habitations from other more or less remote districts of 



^‘8 JOURyAL, nOMBAY yATURAL HLST. SOCIETY, Vo!. XXVl. 


the country, or even from abroad ; and lastly, many are doubtlebs to 
be regarded as tlio mixed descendunis of both native and imported 
Htocks. 

1. Raitns Taiiiisi nubsp. n, 

191G. Epimys rvjeacens, vuviety with white underparts, Wrough- 
ton, Report No. 23, Sikkim and Bengal Terai, J Bombay Nai. 
Hist, Soc,, Vol. xxiv, p. 489 (in part). 

Ty])e,—A female (B. M. No. 17-7-213; Original No. 393) 
collected at Pashok, Sikkim, by N. A. Baptiata on ICth July 1915; 
pi-esented to the National Collection by the Bombay Nat. His. Soc. 

IHsfntmiion , — Sikkim. 

Material examined. -122 (60 <^ , 02 <^ ), from Pashok (3,500') ; 
^ 4 f 7 d > 7 $ ), fi*om Xarbong (2,000') ; 7 (3 j , 4 $ ), from Rongli 
(2,700'); 1 ^ from Gopaldliara (4,720') ; 3 (1 cj* , 2 $> ) from 
Batasia, Tonglu (6,000') ; 3 (1 cf > 2 y ) from Gangtok (6,000') ; 
and 4 (55 J , 2 9 ) from Sedoncheii (6,500'). Total 154 (75 " 

70 

Description. — The /ar ib soft and thick, without spines on the 
^ ack ; and not particiilavly long on the underparts. In the tjpical 
series from Pashok the backs are dark olive-brown and very uniform 
in colour. The ventral colouration is of two types; in about a 
1 1dl'd of the specimens from the type locality the ventral hairs have 
slaty bases and light tips and in thest' specimens a suffusion of 
buff, recalling what is seen in many forms of is some- 

times present, forming a median thoracic stripe and occasionally 
(wen a pectoral collar. In many other specimens, howevx'r, the 
ventral hairs are white from their tips to their bases; while in 
othei*s pure white and slaty-based hairs occur together in variable 
propoitions. The mammary formula of females appeal's to be con- 
stantly 2-3 1=10. 

The following are the <‘ollector’s measurements ^ of those speci- 
mens from Pashok whose skulls were specdally inv^estigated ventral 
hairs : — 

No. 288 ef » 3rd July 1915, 115 -168 — 31 — 21 slaty bases. 

„ 325 ,’,8th „ ., 161— 19^ -32— 22 slaty base-. 

,, 625 (f,18th Aug. ,, 160 — 183 -33 — 23 slaty baseh. 

, 23i 9,271)1 June , 158 — 18('-— 32- -23 intermediate. 

, 243 V , 28th ,, ,, 150 — 180 — 31 — 22 intennediale. 

, 335 9, 9th Jnl\ ., 153- -180 -30- -22 pure while. 

,-393 9, IGth ., I5r)— 196 — 32 — 21 do. type. 

, 414 5,19th ., ., 135 — 169— {12 — 21 slaty bases. 

,, 482 9,27th ,, 149- — 32 — 22 pure white. 

,, 689 9, 3rd Sept. ,, 1 38-- — 31 — 21 slaty bases. 

• Tnese dinienH^na are-— (I) Hoad and body. (2) Tail, without tormina) 
lia^r. CO Hindtoot. without dawn {ij Ear from bane 
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The following aiv averagers (absolute and peirentages of the 
and body length) of apecinieiis in adnlt ])elage, of botli sexe» 
and all from Pashok : — 

(1) Average of o I (Head and })ody ranging between \2'2 and 
1 Gl) with slati/ h((8f*s to the ventral haiiij — 

143— 174— 32-1—21 100—122— 22-o~14*7. 

(2) AveraceofSl (Head and body ranging between 120 and 
J71) comprising intermp(Uafi‘ speeiinens as wtdl as those witli 
tr/iHn ventral hairs 

147_181— 32-1— 21-3 100—124— 21*8— 14*5. 

(3) Average of 50 lO-nianmned females (ventral eoloiation of 
bothtyi^es) -- 144—177^ 31-5— 20-1) ^ 100—123— 21*9— 14-5, 

(t) Average of 40 white-) jellied females (a few not included in 
the total of average 3, because their mamma? could not be counted 
t.n the skins) =- 145— 179— 31*4— 21 -= 100— 1 23— 21*6 -14*5. 

in no female did the length ol the head and body exceed 
IGl mm. Larger individuals were not only always males, but were 
all of the pure white-bellied t\pe; J suspect that some of these 
really belong to IL r. sllhiinen^L (described below), for \\ithout 
examining the skulls it is sometimes difficult to discriminate 
between the males of that sub-hpeci(»8 and those of the white-bellied 
])hase of the present form. 

The following table shows tlu* decreasing values of the average 
relative lengths of the tail, hind-feet and ears in IL r, tistw at suc- 
cessive stages of growth ; for systematic* piiqjoses ib is in8tructi\e 
to compare it with the similar table givmi latter for the asso- 
ciated IL r. sikhimensLi 

Pasiiok, 



A\erago length in percentages 
of Hoad and Body, 

H. ich.y Tail, Hind-foot, Ear. 

Head and b</dy j 
mm, 1 

1 Sox. 

1 

No. of 
specimens. 

100 to 120 

J & 9 

14 

" JOU— 127— 26-7 —17-1 

121 to 139 

' A 

12 

100-129— 24-2 —15-5 

Do. 

9 

21 

100—120—23-4 —15-1 

140 to 149 

1 d 

IG 

100-125—22-4 —14-0 

Do. 

9 

18 

100—125—22-8 —14-4 

150 to 159 

c? 

15 

100—129—21-3 —14-1 

Do. 

9 

15 

100— 119— 20-9 —14 

IGO 

9 

1 

J 

100—111—20 —13-1 

161 


4) 

md 

100—118—20-25—14 

160 to 171 


10 

100— 121— 20-25— 14-8t 


It was not possible to clean all the many skulls collected and often th*^ 
search for the slnill of some |)artioularIy line skin revealed the annoying: fact thu^ 
that jpaiticolar skull had been smashed by the trap. 

tAs noticed above the^^o larpre rat** arc probably in part referable t</ 
R. r. sikhimensis. 
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The skull is small (average condylo-basal length between 87*7 
and 38*4 mm., about 2 mm. less than in European races of 
R. rattua or in R, r. sikkxmensis)^ and therefore the cranial width 
appears relatively great, showing an increase equal to from 1 
to 1-7 per cent, of the condylo-basal length (see Table 11). 
Judging from dimensions 6 and 7, .as well as from the relation of 
the latter to the cranial width, (dimension 3), the temporal muscles 
are no weaker than in IL r. al^xandrinus. Posteriorly, even in old 
skulls, the temporal lines are at a level considci^ably below the ends 
of the interparietal ; and thus the upper surface of each parietal 
articulates with tlie supraoccipital by a conspicuous tongue. The 
temporal wing of each parietal is small, its length being equal to 
less than half the distance betw^eeri the lambdoidal crei^ and 
the antero-superior ext remity of the squamosal. 

In relation to the condylo-basal length, the palatal length, mas- 
seteric plate and tooth-rows are distinctly longer, although the 
nasals, diastema and palatal foramina are about as in European 
rattus. The pterygoid region is short, for while the distance con- 
dyle to bulla is about as in if. r, ffvgivorus, condyle to m. 5, in 
relation to the condylo-basal length, is about 3 % shorter. The 
cheek-teeth are as in European rafliis. 

Local vwriation : — 

Narbong (2,000'). 


14 (7 cf , 7 $ ) collected by Mr. Crump; of these 2 are in the 
British Museum (Nos. 15, 9, 1, 152-153). The dimensions of the 
more important are ; — 

6439 cJ , 10 March 1915, 176—206—35—23, Weight 6 ozs 
152 6473 cJ , 14 „ „ 101-195—34—23 

6474 „ 105—180—32—22 

0479 y , 15 „ „ 154— 170— 33— 21, Weight 4 ozs 


•153 6480?,,, . 150—179—31—24 „ 4 ,. 

6487?,,, „ „ 144-171—31—20 „ 3 

Average of 14 : — 156 — 182 — 32*2-21'7 

Do. per cent. ofH&B: — 100 — 117 — 20-7-13‘9 
10 mammas are apparent in each of 4 of the female skins. 
These rats have rather bright backs and are much like those 
from Kongli noticed below. In 6 (3 cJ , 2 ? ) the bellies are pure 
white, although in 4 of these some of the hairs on the chest have 
slaty bases. In the remainder the majority of the ventral hairohave 
slaty bases and in some a median stripe of bull* is developed on the 
thorax. The whole series is, however, very uniform really, for 
even the bellies, despite the differences just noted, appear remark- 
ably similar when viewed from a little distance. Skull as in 
typical series. 
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Batasia, Tonglu (6,000'). 

3 (1 cJ > 2 5 ) collected by Mr. Cnirap (2 in British Museum 
Nos. 15, 9, 1, 160-151). Dimensions: — 

•150 6394 rf, 25 Feb. 1915, 163—188—35—22, Weight 5 ozs. 

6395 ?, „ „ „ 155—183—35—21 „ 5 „ 

•151 6411 9,27 „ „ 151—206—31—21 „ 4 „ 

Each female has 10 mammoo. No. 6411 is quite like thope from 
Pashok, but the other two have much brighter yellowish -brown 
backs, lined with black. In the two registered specimens, the ven- 
tral fur is long and soft; certain of the hairs are buff-tipped and form 
an indistinct median thoracic stiipe and pectoral collar; most of 
these buff-tipped hairs have deep slaty bases, but tlie dark tint is 
almost completely hidden b)" the long light tips. Elsewhere all 
the ventral haii*s, save the iihual bright buff ones around the geni- 
talia, are white throughout. In No. (>395, the majority of the 
ventral hairs have a very pale greyish basal tinge. The feet are 
ashy grey, with a sligiit tinge of yellow in the male. The 
skulls are imperfect bit agree apparently with those from 
Pashok. 


llONGLI (2,700'). 

7 (3 cf 4 9 ) collected hy Air. Crump ; of these 4 are now in 
the British Aluseum and their dimensions are: — 

B. M. 15, 9, 1. 

•137 5847 d*, 24 Nov. 1914, 158— 183— 34— 21, Weight 4^ ozs. 

•139 5825 9,22 „ 156—185—33—21 „ 4^ „ 

•141 5849 9,25 „ „ 153—170—31—21 „ 4^,. 

•142 5850 9 ,,, „ „ 148— 167— 32— 21 „ 4 „ 

Nos. *139 and *141 have eacli 10 mamnta*. 

This series is interesting as showing tliat sometimes the differ- 
ences in ventral coloration, already alluded to, are apparently co- 
related with slight clifl'erenceH in the dorsal colour. Thus Nos. 
5847 and 5825 have bellies of a pronounced Ajndemus type, i.«., 
the ventral hairs have deep slaty bases and a heavy and rather 
generally distributed sulfiiHion of bufl'; in these t.wo the bracks also 
are darker than in the following. Nos. 5849 and 585^ have 
silvery bellies with the ventral hair bases of a distinctly lighter 
grey than in the first mentioned specimens ; their backs have more 
of the yellowish-brown lints seen .in some of the specimens from 
Gangtok and Bataaia. 'I'he feet, moreover, are inclined to be 
lighter in the lighter bellied type. Similar differences are shown 
by the three unregistered specimens from this locality. The skulls 
of *137 and •141 were measured (Table 1) and apparently agiee 
with those from Pashok. 
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Sedoxchen (6,500'). 

4 (2 j , 2 9 ), 3 being adult, collected by Mr, (haiinp. Dimen- 
sions : — 

5769 . 14 No\. 1914, 154—178—31—21, Weight 4i ozs 

5748 0, \{) „ „ 132—145—30—20 „ 2f .. 

5779 9,15 „ 140—152—29—19 

The first two have tlu^ backs yellowish-brown, lined with black; 
their bellies are whitish, the ventral hairs having deep slaty bases 
and white tips ; their feet have dusky markings above and the tails 
are dark. No. 5779 has ji darker belly and shows a trace of a buff 
stripe and collar. 

(lANUTOK (6,000'). 

3 (1 c? . ^ 2 ,) collected by Mr. (h‘um]); 2 in British Museum 
(Nos. 15. 9. 1. 143/144). Dimensions: — 

•143 5875 , 3 Dec. 1914, 167-191- -33- -21, Weight 5i ozs 

•144 5871 9.2,. „ 150—179—31—20 

5870 9,3 ,, ,, 140 — 165 — 32 — 22 Weight 3 ozs 

No. *144 is dark above, while *143 is yellowish-brown as in 
the from Batasia. In th(‘ former (*144) a few hail's along the 
mid-throacic line have buff tips ; in the latter (-143) many on the 
thro at and chest are buff-tipped and form a complete collar and 
median stripe. All the ventral hairs have de(»p slaty bases and the 
feet are perhap.s a shade darker than in the specimens from Batasia. 
The skull of -143 was measured (Table 1) and does not appear to 
differ from those from Pashok. 

GorALUAiiRA (4,720'). 

1 j (No. 24) collected by Mr. N. A. Baptista, on 2nd Alay 1915, 
differs from the other specimens from this locality, referred belou 
to R. in having the bases of the ventral hairs deep slaty 

It may perhaps be referred to L\ r. fisftc. The dimensions of this 
specimen are:-- 146 — 198 — 32 — 23. 

2. iiullufi rafins hhotia^ subsp. n. 

— A male (B. AI. No. 17- 7* 2- 20; Original No. 1185). 
collected at Hazimara, Bhutan Douars, on 26th November 1915, 
by Mr. N. A. Baptista ; presented to the British Museum by the 
Bombay Natural History KSociety. 

DisirUmtion : — Known only from the type locality. 

Maiet*ial examined : — 124 (66 cJ , 58 9 ) collected by Air. N. A. 
Baptista. between 22nd October 1915 and 13th January 1916. 

Descriptmi : — 'fhis is a .soft-furred rat closely resembling 11, r. 
iisiai in genei'al appearance. It diffei*s, from the latter subspecies in 
its smaller size, the hindfoot and ear averaging in 111 adults, 31 
and 20-4 instead of 32 and 21*3, respectively; the tail also is 
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7.‘i 

relatively longer, averaging in the udnils lol per eonl. of the head 
and body measnrtnnent instead <»f‘ about ^2*^ percent. Mammary 
formula constantly 

Taken as a whole the series sIuuns brighter barks than those of 
typical /i. i\ from Pashok, the general doi'sal colour being a 
rufous tint near ** Hrussells brown’*; many of the specimens ai^e. 
however, as dark in hue as any from Pashok. As in li, r. tisRr the 
\entral coloration is of two types; (>2 fo2 j , 30 9 ) have pure white 
bellies, the venlral hairs being white to their basics; in 18 (15 j , 
39 ) the bellies are white aKn, Imt slaty bases are developed In 
many of the hairs on the eliest and throat, tonning* chest spots or 
stripes of large si/e ; in 0 (2 , j 9 ) pure white and slaty-based 

hairs are ecjual in number and distribution; lastly in 38 (17 J * 
21 9 ) ])ractically all tht‘ hairs )mv(' sl.aty bases and light tips, and 
in these specimens a median siripe-like suffusion of buff is some- 
times developed. 'Plui pn‘ponderanc(‘ of pure-white btdlied iiidivi- 
dual.s is tlierefore as well marked in this suhspt'eies as in the typical 
series of JL r. Ushv from Pa>hok : and it may be suggested that the 
two types of Aentral coloration in both forms are “mutations’* 
obeying Mendel's law in inherit anct‘. 

3^he following are the diimmsions of the specimens whose skulls 
\^er(' specially investigat(*d : — 

Ventral hail's : — 


1U48 


.‘5 N(.\. JOir.. 

181- 

100- 

-:!8- 

-22 

Intermediate 

1125 

c* ^ 

i -1 .. 

145- 

-lOl- 

-38-- 

2\’, 

Pure white. 

1 140 

d , 

17 .. 

I 1-7- 

184- 

-8 1 - 

-21, 

Slaty bases. 

1185 

d . 

t-'O „ 

1 10 - 

-211 

33- 

-20 

Ilo. 

1208 

d , 

80 

1-12- 

200- 

-32- 

-21, 

Pure white. 

1221 

d , 

8 l)e.-. 

H8- 

184- 

- 30- 

-21 

Do. 

1241 

s, 

7 .. 

141- 

187- 

32- 

-21 

Do. 

1)80 


22 Ocl. .. 

131- 

-18(5 

-34 

-20, 

J nt^rmediate 


Average of 111 adults: ~ 1 37 -I 70 -31 20.4 

,, per cent, of If. and B.--100 — 131— 22*0-14.9 
The following table sliow.s the changes in the average propor- 
tions correlated with growth or larger size and it may be comj>ared 
with that given at p. (>9 above - 


Head and Body, 
mm. 

1 

\o. of spcci- 1 
mens. • 

1 

Average of head & body form- 

ed by H. A B. Tail, Hind-foot, Ear. 

100 to 120 

i 

10 

1 

100—133 -25.7—17.1 

1 21 to 139 

60 

100-132.5-23.4—16.2 

140 to 149 

30 

100 -127.5-21.7—14.3 

150 to 155 

7 j 

100—123 -20.6—14.2 


J‘j 
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The skull and teeth do not differ from those of 72. r. Uibd in 
my important respect. 

3. Raltus rattus arboreus, Buchan an*HamiIton. 

1851. Mu 8 a/rhoreus^ Buchanan Hamilton in Horsfield, (kU, 
Marnm. Mtts, E, India Co., London, 1851, p. 161 ; described from 
“ Bengal,” the type being unknown. 

1865. Mas rufescens, Blyth, Cat. Mamm. Mus. As. 8oc., Oalcutta, 
p. 115 (in part); Jerdon (in part). 

1381. Mus alexandrinus, a. typical var., Thomas, 1\ Z. 8. 1881, 
p. 532 (in part). 

In a portion of his MS. (first publif^hed by Horsfield. loc. eit 
supra). Dp. Buchanan Hamilton described a rat said to live in the 
oocoanut trees and bambocs of Bengal. The upper parts are said 
to be “ dark iron-grey, consisti ig of black ai»d tawny hairs, of 
which the former are the longest and most numerous. The lower 
parts and legs are white ; the naked parts of the nose and toes are 
pale flesh colour.” The head and body lengths of a full-grown 
male and female are given as 7” and 8 ^”, their tails as 74” 
and 9” respectively. If we suppose these measurements to have 
been taken on stretched skins, then this description, so far as it 
goes, will apply to many of the specimens obtained by the Mammal 
Survey in Bihar and Orissa. The Survey material indicates that 
the race inhabiting this part of Bengal is deserving of subspecific 
recognition, and I therefore propose to revive the name arhoreus 
and to use it for the subspecies in question. Mr. Thomas {V. Z. 8., 
1881, p, 512) has pointed out long ago that aiboreus is based 
upon the description (and a drawing) cited above and not upon 
the specimen mentioned by Ilorbfield which is a Brown Rat 
(72. norvetjiciis). Mr. Wroughton (/. thmhay Nat. Hist. 8oc., Vol. 
XXI, p. 1190) has already stated that bhould a name be required 
for the “ white bellied variety of mfescens'* then “ arhoreus, 
Buchaman Hamilton, is available and most apposite.” 

DisMhulion : — Probably tliroughout the greater part of Bengal to 
the south ard west of the Ganges. 

Material examined : — In addition to some old material in the 
British Museum 1 have had at my disposal the following 72 speci- 
mens collected for the Mammal (Survey by Mr. 0 . A, Crump: — 
17 (4 j 13 5 ) from Daltonganj; I ( d ) from Palamau; 3 
{a) from Barkagaon ; 1 ( J ) from Jagodih ; 4 (2 , 2 J ) from 
Lohra ; 19 (7 ^,^2 5 ) from Gajhundi; 5 (3 rf,2 5 ) from 
Singar ; 2 ( and 9 ) from Nimiaghat; 15(8 cl t 7 9 ) from 
Pareshnath Hill ; 1 ( 9 ) from Sangajata, Chaibassa; and 4 (2 cf » 2 
9 ) from Luia, Chaibassa. Specimens fix)m this collection are regis- 
tered ill the British Museum under the serial number 16* 4* 8 .— 
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De$oripKon : — This is a relatively long-tailed race, with usually a 
short, thin, rather hai*sh, though not spiny coat. The general 
colour of the back is near “ cinnamon brown or tawny, greyer 
in young or quite unbleached specimens, yellowei’ when older, much 
worn or bleached. The underparts are pure white or cream-colour- 
ed, the ventral hairs being light to tlieir ba'^es. The hairs aiound 
the genitalia are, however, often ochraeeous. The feet are light, 
sometimes quite white, sometimes tawny above. The tail is a 
uniform light brown. 

The mammae were counted in 37 females; in 36 the forpiula w^as 
2-3»>10, 1 had 11 niammin. 

In the 72 specimens in adult pelage from Bihar and Orissa, 
enumerated above the head and body length varies betwH*en 134 
and 174 mm. The Collector’s iiieasiirenKuits give the following 
averages and percentages: — 

Average of 72 adults from Bihar 

and Orissa:— 1 59— 215— 31*6— 23-2 

Average of Head & Body length : 100 — 135 — 19*9 — 14*6 
The specimens from all localities mentioned conform closely to 
these averages. The following table shows the variation of propor- 
tions with gi*owth and ma}' be compared with those given above : — 


Hoad & Body, 
mm. 

No. of spocimonfi. 

^Average 7n Hoad & Body fonned by 

H. A B., Tail, Uind-foot, Ear. 

112 

1 

100— 154— 25-9~17-9 

134 to 138 

3 

100—135—22 —15-4 

142 to 149 

10 

100— 141— 21-2— IfrG 

l&O to 159 

30 

100- 137-5-20-3— 14-9 

160 to 169 

27 

100— 136— 19-6— 14-5 

170 to 174 

3 

100— 127— 19-2— 14-5 


The skull is slightly smaller than in Muropean races of rattus; 
(average condylo-basal length 39*5, instead of 40*5) ; the cranial 
and zygomatic widths are, therefore, relatively a little greater. Its 
chief peculiarities appear to be the outcome of more powerful 
temporal muscles and slightly larger clieek-teeth. Thus the least 
posterior inter- temporal distance (dimension 7) is less, both in 
i*6lation to the condylo-basal length and to the cranial w idth ; the 
temporal lines are in contact with the ends of the interparietal in 
adults, so that the parietaU have no inter-temporal connection 
with the flupraoccipital ; the temporal wing of each parietal is 
large, its length being fully equal to half the length of the squa- 
mosal. The palatal length, diastema, palatal foramina, masseteric 



70 JOURNAL, BOMB AY yATUUAL HIST. SOCIirTY, Vvi. XXYl. 


plates and tooth^rows are all longer relativ ely ; the pterygoid region 
appeal's to be shortened, for while the distance condyle to bulla 
remains as in European races that between condyle and m. ^ is a 
little shorter. In several of these respects the skull of IL r. arho- 
reifs approaches that of H. r. silckimensis ; the bullae are, however, 
obviously larger than iu that species or its associate U. r. tMa * ; in 
^he present form moreover the orifices of the canalis trayisverstis ol 
the basisphenoid are distinctly visible, instead of being concealed 
in a direct ventral view . 

Loml raritiion > — 

DALTOXifANj, l^alamau (600'). 

The dimensions of the most important are • — 

•1)8 4661 c? . 20 March IDM, 164 -230— — 2o 

*09 4715 $ , 24 1 66— 256—32— 24, Weight of ozs. 

4759 9 . 29 „ 168- -243—31—25 „ 4^} ozs. 

Average of 17 (H. & H.) 1 34-168- .155—221- 31-e3-23*4 
„ % „ 100—142—20*2-15*1 

All have rather sliort, thin and harsh coate, pure white bellies, 
v ellowish-white feet and cold tinted tails and backs. No. 98 in full 
pelage has tho back tawny and lined with black hairs ; 4733, a 9 
from the same locality and 4613, a from l^alamau itself (16th 
March; 158 — 212 — 32 — 25; weight 4] ozs.) are quite similar. 
The other specimens are darker, blacker or greyer above ; probably 
the pelage is fresher in them than in the three taw’iiy individuals 
and the full dorsal coloration is not \ ot developed. 

(»AjncM3i, llazaribagh (1,00()'). 

The following are the dimensions of tlie most important speci- 
mens : — 

*04 4877 cJ , 10 Mav 1914, 168—208—30—24, Weight 4^ ozs. 
•95 4886 c^, 11 „ 168 -211—34 5i .. 

•96 4888 9,11 „ „ 166- 233—32—21 5^ „ 

•07 4898 9,13 „ 164—208—31—24 5i „ 

Average of 19 (II. A B. 148-168) 159-211-31*1-22-8 
„ % „ 100— 133— 19-6-14*3 

Backs varying from tawny to dark greyish-brown and in this 
series the females appear to be generally darker than the males ; 
dorsal tints always cold ; bellies with hairs white throughout, often 
with a faint yellow tinge ; feet white. No. 94 has a bright ochra- 
ceous patch on the right side of tho throat and a much smaller spot 
on the left side. 

, pARi>HXATfi Hill, llazaribagh (4,300'). 

The dimensions of the tuost impoxtant are : — 

.88 5130 A , 13 June 1914 166—235—33—24, Weight O^ozs. 
•89 5132 c;, 14 „ 173—215—32—25 6f 
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•90 5107 j , 10 June J9I I 109—228—^1—25 5i ozs. 

Average of 15 (IT. 1:^S.170) 1 50.211-31-4-22-8 
„ 100—135—201.140 

These agree very closely with those from the other localities ; t]u‘ 
Ijellies ill all are pure while, tlie feet lighl. No. 88 has a small 
yellow patch on the riglil side of the chest, 

Si.N(rAi{, (hiyn (I, HHi'j. 

'fhe dimensions of the three n^gistered speeiiiieiis are : — 

•91 4955 cf , 23 May 191 I, 174 240- 34—25, Weight Oi o/s. 

•92 4931 5?, 20 „ .. 158 217- 33—25 5J 

•93 4939 V,21 „ „ 170- 203- 33—25 5/ .. 

Average of 5 (IJ. & 15. 151-17 1) 1 01 .215-33— 23-8 
„ ,, IO()_1:M_oo-5.]4-8 

Tliese and all the oilier bpeeinieiis obtained by the Survc-y in 
Jlihar and Orissa are really very inueh alike and call for no special 
eomincnt. An old speoinien (IT. M. 00‘12^28^0) collected by 
Mr. li. ('. ITeavan at Manbhum. I5(»ngal, in January 1805, has 
longer and softer fur; its bell} is ol a pure but creamy white 
colour ; its back is of a eoiisideraldy ])rigliter and warmer tint than 
are those of the sj)ecimenH described above. 

Ifewnrlis : — h\ r, arlmrns is a subspecies quite sharply difleren- 
tiated from its allies, living on the other side of the Oanges, in 
Sikkim, Nortluirii Bengal and Bhutan Douars, by its colder and 
more pallid coloration, its pure white l)elly (the phase or ‘ miita- 
tion’ showing slaty bases to the* ventral hairs> being, apparently, 
quite absent), its shorter and especially tliinner pelage, and its 
relatively long tail. 34ie skull, in the liands of a ])atient observer, 
is also quite distinctive. 

4. ILiftns Hffrhufhf , .>u]>sp. n. 

1913. Ffdmi/fi rujescenii, var. with white imdcrparts. Wi*ougli. 

ton, Ileport No. 7, Central l^rovince.s, ,7. Bombay Nai, 
nisi, Sor,, Vol. XXTI, p. 54. 

TyiHi:~A female (B. M. 1 2 11-29 132 ; Original No. 774) col- 
lected at Sakot, lloshangabad, on 11th January 1W12, by Mr. (\ A. 
(h’unip; presented to the British Museum by the Bombay Natural 
History Society. 

IHstrilmfiov : — Cent ral Provinceb. 

Material e,v<nniHefl: — lloshangabad District — 1 ( $ ) from Sukot 
(1,200’); 8 (Od*, 2 9 ) from Dhain (1,100'); 3 (2 , 1 9 ) fi-om 

Bori (1,600'); 5 (3 , 2 9 ) from Ravighat (2,600'); 2 ( cT ^nd 9 ) 

from Sonawanee, Balaghat (2,500'), Chanda District.- 3 (1 • , 
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25 ) from Chanda (500*); 5 (3 cT , 3 $ ) from Chickpalli (1,300*), 
Total 27 (16 cJ » 1 1 ? )• All these speciraena were collected for the 
Mammal Survey by Mr. C. A. Crump; those since presented to the 
British Museum are registered under the serial number 12*11*29. — 
DdBcription : — In external appearance, size and proportions the 
present race is very similar to It. r. arboreus. The general dorsal 
colour is still colder, or greyer, on the average, than in the latter 
subspecies ; and the long black hairs of the back show a more 
evident tendency, in narhadon, to form a mid-doi*8al stripe of black. 
The belly is white or pale yellow, sharply contrasted with the 
flanks; usually the ventral hairs are light throughout, but in some 
specimens they have slaty bases — a feature not seen in any of those 
from Bihar and Orissa. The feet are light abo\e and show in 
some individuals a yellowish tinge or obscure dusky markings. 
The mammary formula of females is normally 2-3=x.l0; but in the 
type and two or three others it is 3-3=»12; nwrUadve is apparently 
more variable in this respect than is arboretis. 

The average dimensions of 20 adults (head and body ranging 
between 132 and 173) are: — 

154—209—31*0—23 100— 136-20*5— 14*9 

The following table shows the vaiintion in the proportions which 
accompanies the increasing length oi the head and body : — 


Huad and body 

Number of 

Avoraj^e 7© Head body formed 

mm. 

spocimons. 

by H. & B, Tail, Hind-foot, Bar. 

112 

1 

100—159 — 2C-8— 19-7 

130-139 

2 

100— 138-5— 23-3— 17-7 

140 to 149 

0 

100—139 —21-5— 15-1 

160 to 159 

11 

100 — 135 —20- 25-14-9 

IGO to 169 

G 

100—134-5—20 —14-4 

173 

1 

100—134 —19-7—14-6 


The skull is slightly smaller than in arhor&iis (coiidylo-basa 
length averaging 38*4 instead of 39*5). The temporal muscles 
appear to be weaker (about as in L\ r. fruqiomts ) ; for while the 
cranial width is relatively as great as in arhyrGiis, the intertemporal 
distances (dimensions 6 and 7) are relatively greater and the zygo- 
matic bre^^th is relatively less (see Table II) ; the parietals usually 
articulate by tongues with the supraoccipital above the temporal 
lines. The palatal length is shorter relatively — a difference appa- 
rently due to a shortening of the rostral poi*tion of the palate. 
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From the skull of 11. r. frugivorus it differs principally by its 
smaller size and shorter post-molar length — the latter character 
being due chiefly to a shortening of the pterygoid fossm, 

local variation , — The following are the dimensions and notes on 
the coloration of the more important specimens from each of the 
different localities : — 


Sakot (1,200^). 

132 774 5, 11 Jan. 1912, 164—221—31—26, Weight 4} 
OZ8., (Type) Ventral hairs white throughout but wiih a trace of a 
yellow tinge ; as regards the upper parts only the flanks and feet 
are lighter in colour tlian are the dark-bellied rats from this locality. 
The present specimen has 12 inaramao. 

Duain ( 1,400'), 

.128 879 cj , 5 Feb. 1912 153— 21 1—31—22, Weight 4^ ozs. 
.129 880 d, 5 „ „ 161—220—32—23 „ 4^ 

.130 901 d,ll „ „ 153—200—33—22 „ 4 ,, 

•133 873 $, 3 „ „ 147—197—32—21 „ 3i „ 

Of these Bj)ecimen8 No. 1 28 has less black on the buck and 
lighter feet than has No. 127, a dark-bellied rat from the same 
locality; the ventral hairs have deep slaty bases and a strong 
superficial wash of pale yellow. Nos, 129 and 130 are similar 
dors^illy ; but the ventral hairs (except for a few with grey bases on 
the cheat of 129) are white throughout and their feet are white. 
No, 133 is like No. 130 but greyer on the back. Among the 
unregistered specimens Nos. 860 and 871 have white bellies and the 
ventral hairs light throughout ; No. 881 has some hairs on chest 
with slaty bases and a well marked yellow wash. In some of the 
specimens the contrast between the cliity white or yellowish tinge 
of the belly and the grey flank colour is not very sharp. 

Boui (1,600'). 

914 j, 17 Pel). 1912, 134—180—30—22, Weight 2} ozs. 

9 d,27 „ 132-188-^32-25 „ 2g „ 

9 $,21 „ „ 173-232-34-25 „ 5^ 

The two young males have thick soft fur ; in No. 914 the belly is 
ApodomnsAike, the ventral hairs having deep slaty bases and white 
tips with a well marked pectoral stripe and collar of buff; in No. 
938, noted as having the testes fully developed, the ventral hairs 
are pure lemon colour to their bases. In the old female the fur is 
thick, but short and much harsher than in the young ; the back is 
yellowish-brown, brighter than in the young, and with much black 
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along the middle line ; tlie belly is a pure deep lemon to liair-baaee ; 
the feet have a duskj^ strip(‘ above ; fiurl the mamniarv formula in 

2.3=*- 10. 


liAKKillAT (2,o00'). 

•131, 967 A , 4. March 1912, 103—210—38^23, Weight 4^ ozs. 
•134, 959$, 4 „ 158—225—34—27 „ 4| 

Specimens from this locality have longer, softer and thicker fui* 
than have those from Dhain. The bellies are vvliite with an occa- 
sional superficial tinge of yellow along tlie middle line ; ventral 
hairs light to their bases ; tails slightly paler below than above. 
No. 134 has 10 mamnuo. 

SONAWAMvh, liMAUllAT (2,500'). 

•139, 1 318 d , 28 May 191 2, 152—208 -~31 21, Weight ozs. 

•140,1350 9,28 „ ., 158 ^^217 -31 ^ 24 3^,, 

These dorsal 1}' are very similar to No. 115. a dark-bellied rat 
from the same locality, both have white bellies, but in the male 
many of the hairs have slaty bases while in the female all are white 
to their bases. The female has 10 raoiunnv. 

riiANOA (500'). 

•137, 1471 9 , 19 June 1912, 101- 212 -33- ^23, Weight oiozs, 
•138,1552 9,27 „ „ 155-220—31—23 „ 5 

Both these specimens show JO mam mm and No. J37 contained 1 
embryos, 'fhese^ are dull-coloured grey rats, with pure white or 
pale yellow bedims (ventral hail’s niiicoloured) and light feet. A 
male in full pelage (H. & B. 155) has short thin and ratlier spiny 
fur, the back beung yellowish-brown lined with black ; this is mncJi 
like many of the specimens of arhoreifs. 

(yHU’KeAr.LI, ClTAMlA (J,300'). 

•135, 1403 j , 8 June 1912, 159^ ^-200—32 -23, W(3ight 4 ^ ozs, 
•118, 1415 c?, 19 „ 140 ^^220—33—22 3| „ 

•136,1393 $, () „ 158—212—31^22 „ 4 „ 

The bellies are white or pale yellow ; in No. 118 many of the 
ventral hairs have dilute slaty bases but in the others they are 
light throughout. Both females from this locality have 10 mamma*. 

Before offering some remarks upon the status of R. r, narhadw it 
is necessary to describe briefly the dark-bellied rats associated with 
it ill the Oeutral Provinces. Ilie following is the list of the 
material, collected by Air. 0. A. Crump, before me : — 9 (4 c? , 5 $ ) 
from Sakot ; 1 ( $ ) from Dhain ; 2 ( c? ) from Bori ; 2 ( cJ ) from 
Sohairpur, (1,000') ; 1 ( cf ) from llarighat; 9 (5 , 4 $ ) from 

Sonawaneo, Balaghat ; 4 (1 J » 3 $ ) from Dhaiida ; and 5 (4 d , 
1 $ ) from Chiekpalli. Total 33 (19 , 14 $ ). 



The following are the dimensions of the principal specimens 

Sakot. 

•120 d, 2i Jan. 1912, 133— 175— .10— 22, Weights o/s. 
•121 d,29 „ „ 139—181—31—21 3 

•125 9,22 „ „ 139—180—30—22 .. 3i 

•12G?,24 „ „ 175-214-31-25 „ 5| „ 

Duaik. 

•127 9 , t Feb. 1912, 147—203—31—21, Weight 84 ^ o/.s. 

Boki. 

•122 cf,20Feb. 1912, 163—224—35—24, Weight 4 jozs. 
•123 20 „ 166—233—35—25 „ 4^ 

SOHAGPUR. 

•1 24 cT , 1 April 1 912, 179—223—33—24 , Weight 5* 

IUlaquat. 

•113 , 27 May 1912, 159- 190-33-24, Weight 4} ozs. 

•114 cf,29 155-213—32-23 ., 4 ., 

•115 9,27 .. .. 158-215-32-22 .. 4 .. 


116 

9,29 „ 

1 

0 

cc 

1 

1 




ClIANOA. 


119 

5,21 June 

1912, 150—210—32. 

Weight 0 /^. 



Chickpalli. 


117 

j , 6 •] line 

1912, 158—225—32—24, 

Weiglit 0 oz<. 

118 


„ 146—220—33—22 

>> »> 


J JU O ) ,1 I '1 V/— 

The averages of 33 (11. & B. 1 30 to 1 79) from all localities are : — 


148—202-31- 22-6= 100— 136-5-21— 15-3. 

'I’he averages of 15 (H. 4 B. 130 to 179) from Iloshangabad 
and llarighat ; — 

147_191__;il.2— 23 1 -=100-130— 21-2—15-7. 

'I'he averages of 5 (11. & B. 1 36 to 1 58) from Chickpalli are 
145— 221— 31-2— 22-2=100— 152— 21-6—15-3. 

The variation of proportions with increasing bo«ly length is 
shown below. The relative tail lengtih exhibits much in-egularity 
when the 33 specimens are treatcnl as a whole ; but this irregularity 
is, to some extent, diminished by keeping the rata from Hoshan- 
gabad apart from those from Chanda. Although short-tailed rats 
appear to be more frequent in the former district and long-tailed 
n 
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rats more frequent in th6 latter, both types occur together in each 
locality : — 


Head & 
Body in 
mm. 

No. of 
speci- 
mens. 

7, of 
H. &B. 
formed 
by tail. 

Hoshangabad. 

Chanda. 

130 to 139 

U 

184-6 

K 

100-129-22-2-16-6 

8 

100.149-221-l.’5r 

140 to 149 

9 

142-6 

2 

100-130-20 -15*2 

7 

100-146-21-2-15-2 

160 to 159 

8 

136 

1 

100- -20-3-16-7 

7 

100-136. 20-4.14-7 

160 to 169 

3 

140 

2 

100.139-21-S-14-9 

1 

100-141-19’1.14*2 

170 to 179 

j) 

1 

123 

2 

100.128-181-13-8 




On comparing this table with that given at p. 75 it will be seen 
that the white bellied R. r, narhadct, as regards tail length, appro- 
ximately represents the mean betw’een the long-tailed and short- 
tailed, dai'k-bellied types just discussed. 

In the quality of the pehge and in the dorsal colour these dark- 
bellied rats are veiy similar to the typical white bellied IL r. 
na/rhadcn] possibly the general tone of the backs is a little 
darker and greyer. The grey flank colour merges insensibly into 
the dusky tint of the belly. The ventral hairs are slaty through- 
out the greater part of their length, but their extreme tips are 
frequently yellowish and impart a very cliaracteristic rusty tinge 
or bloom to the undersurface ; this imstiness and the roughness ot 
the ventral surface is very different in appearance from the bluish, 
sleek belly of R, r. raMve, Pale yellow or dirty white chest spotiS ai'e 
not infrequently present. The feet are usually dusky brown above. 

As wdll be seen from Tables I and II the skull agrees very 
closely in size and proportions with that of typical narbadas ; and 
I am quite unable to distinguish them. 

Remarlcs : — T have had a good deal of difficulty in making up 
my mind as to the status of the rats of the Central Provinces, but 
after considering the facts in connection with what is found else- 
where, in Kathiawar, it seems diflScult to avoid the conclusion 
that in this district the dark bellied form is merely a parasitic 
development from the local white bellied race. With the acquisi- 
tion of parasitic habits the stock seems io have become richer in 
pigment, and the tail length has alternatively been either greatly 
increased or gi’eatly diminished. No change in the head muscles or 
skull has as yet been brought about. But the wild and the parasitic 
stocks are still mingled together in each locality; and doubtless 
each reacts on the other. Tn this probably lies the explanation 




SCIENTIFIC ItESULTS FROM Till: MAMMAL SUliVEW 83 


of the fact thot the degree of individual variation observable in 
na/rhadm is far higher than that which we observed in arboreus. 

As regards the relation of narhadm with arhoreus, a comparison 
of the typical white bellied series with those from Bihar and Orissa 
shows clearly that, while in both races old animals have a bright 
yellow-brown dorsal coloration and 3 >^ounger rats a greyer or less 
yellow one, the race from the Central Provinces is, on the average, 
one with colder dorsal tints. These colder tints are coupled witli 
a greater tendency of the long black hairs to arrange themselves 
in a mid-dorsal stripe. These differences seem to have a geogra- 
phical value. The smaller size and less modified condition of the 
skull in na^hadcB^ correlated as they appear to be with weakei 
temporal muscles, are still more striking characters — although, in 
part, they may be retrogressions. 1'hero seems thus to be ample 
justification for establishing 7?. r. narhaihr. as a subspecies distinct 
from a/rhorms. 


5. Rattus 7^11 K a ^/irpmiiiy subsp. n. 

1913. Fpimys rufescmtiy var. with white uuderparts. Byley. 
Report No. 10. Kathiawar, »/. Bmn, Nat. Hid, ISoc,, XXl, j). 
481, 1913, Epimys rnfescens. Kylej% lor, cit. (in part). 

Type : — A female (B. M. No. 13*8*8*12o ; Original No. 186G), 
collected atSasan, Junagadh, on Cth November 1912, by Mr. C. 
A. Crump for the Mammal Survey ; presented to the National 
Collection by the Bombay Natural History Society. 

Didribution : — Southern Kathiawar ; abundant at the (nlge ot 
the Gir Forest near Sasan, where it leads a natural outdoor life. 

Material Examined : — 20 (14 c? , 12 f ) from Sasan (400') ; 1 
( cJ ) from Keshod (300') ; and 2 ( j mid 2 ) from Talala (200'). 
Total 29 (16 j » 13 S ) ; all (’ollccted for the Mammal Survey by 
IMr. 0. A. Crump. Those since present(*d to the British Museum 
are registered under the serial number 13’8*8. — 

Description : — In this form the fur ic rather short and harsh, but 
usually not spiny. The general colour of the back is a cold drab, 
much like that of the duller coloured specimens of nai'hadce^ darken- 
ed along the mid-dorsal line by a greater or less number of Jong 
black hairs : individuals, however, present the usual range of 
variation in dorsal colou” from mixtures of yellowish-brown and 
black to others in which the yellowish-brown is more or less com- 
pletely replaced by grey. 'The belly is of a pure but dull white 
and it is sharply contrasted along a perfectly regular line with the 
dark grey flanks ; the ventral hairs are usually white from the tips 
to the basis. The feet are usually light above, their colour varying 
l)6tween a dirty white and a light yellowish-browm, with occasion- 
ally faint dusky markings; 
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The following are the dimensions of the more impoiiant 
specimens : — 

Sasan (400'). 

•122. 1862 c? , 31 Oct. 1912, 159—209—32—21, Weight 4* ozs. 

•123.1863 d, 1 Nov. „ 154—177—32—28— „ 5 „ 

1934 d. 8 „ „ 163—188—31—22— „ 5 „ 

•124. 1865 f>, 6 „ 142—191—30—21— 3f „ 

•125. 1866P, 6 „ „ 160-215—30—23- „ 5^type 

The average of 29 in adult i)elage (Head and body 1 19 to 165) : — 
145— 194— 31 1—20-9«100— 134— 21-4— 14-4 
The change in the proportions with growth is as follows : — 


Head and body, 
mm. 

% 

No. of 
specimens. 

Average of head & body formed by 
H. & B. Tail, Hind-foot, Ear. 

119 to 120 

2 

100— 140— 28-8— 15-5 

130 to 139 

5 

100— 140— 22*7— 14-75 

140 to 149 

12 

100—136—22- —14-5 

150 to 159 

6 

100- 129—20-3—14-3 

160 to 165 

4 

100—129—19-4—13-7 


The tail is thus distinctly shorter in adults than it is in narhadyit' 
or arhoreus {cf., tables at pp. 78 and 75 ). 

The mammse could be counted in 8 of the females ; in 6 
(including the type) the formula is 2-3-10; 2 have 11 mammm 
each, an extra one being present on one side in the pectoral 
region. 

The skull is small (condylo-basal length averaging 37*1 instead 
of 38^4 as in narbad(^), a^ut 3 mm. shorter than in alexandrimts 
and the cranial width is relatively a little greater than in the 
latter. Judging from the intertemporal distances (dimensions 6 
and 7, Table II) the temporal muscles are scarcely weaker rela- 
tively than in arhoreus ; but the parietals articulate, above the 
temporal lines, rather broadly with the supraoccipital and the 
zygomatic breadth is scarcely greater relatively than in narbada*. 
As in the latter form the palate and diastema are relatively slightly 
shorter than in arboreus, but the palatal foramina are a little longer. 
In Several respects the cranial proportions are intermediate between 
those of arhoreuB and the European races of rattus. 

Local Va/rialion : — Little need be said on this score. The two 
from Talala (H. & B. 120 and 142) are very dark animals with 
dirty white bellies and dusky feet ; these were taken in a hut. 
Four othei'S from Sasan were also caught in a hut and these simi- 
larly possess such a dingy appearance that Miss Ryley listed them 








as ^^Ejjimys rufescens '" ; they, however, clearly b(*long to the white 
bellied race. The other specimena were trapped out of doors. In 
one only few of the chest hairs have slaty bases ; in a few there is 
a alight trace of a ventral suffusion oi yellow. 

R, r. (jirenm appears to be eoufined to that part of Kathiawar 
which lies to the south of the Gir Hills. Although apparently not 
often found actually together, it is acconipanienl in this district by 
a dark bellied form. The latter is roprewnted by 17 specimens 
among the material before me. Of these 17, only 1 (J) was 
taken at Sasan ; and this was caught in the hut mentioned above 
in the company of white bellied specimens ; 7 (3 d* , 4 5 ) are 
from Keshod, where 4 of them were caught in a fig tree and 
whence only 1 white bellied rat was obtained. The remaining 9 
(3 d , 6 5 ) are from Jiinagmlh ( 300 ' to 480') ; of these only 1 
was taken out of doors and no whit(' bellied rats were found 
at this locality. All with the excoj) 1 ion of the 5 mentioned 
appear to have been trapped by Mv. frump in huts of other 
dwellings. 

Dark bellied specimens were obtained also from three localities 
in northern Kathiawar. Of these the following 20 are before 
me:— 16 (8 <j , 8 $ ) from Ilajkot ( 100 ') ; ( $ ) from Saturpur 
(20') ; and 3(1 d , 2 5 ) from \'ankancer (500'). None 
of these is marked by Mr. Oump as having been captured 
out of doors. 

As regards colour these northern and southern specimens are 
similar ; dorsally they are much lik(‘ true tfirensis as above des- 
cribed, although the general tint of the i)ack perhaps averages 
slightly darker. The flanks pass insensibly iiito the dark, rusty 
tinged belly. Several show white pedorol spots. The feet are 
usually dark brown above, but they are light coloured in a few of 
the specimens. The mamniaj were count(*d in 12 females; 9 
have 10 as usual ; 1 has 1 1 and 2 have 12 ; the additions in each 
case are pectoral. 

The following are the dimensions of tlie more important speci- 
mens : — 


JUNAGADH (360'). 


•121 d, 26 Sept. 1912, 157— 206— 32— 23 Weight 4 ozs. 


Kt:sHOD (300'). 


•116 

6 , 

7 Oct. 

1912, 

166— — — 26 

4i 

•117 

9 , 

7 „ 


160— 211— 33— 24 


•118 

9. 

7 

>> 

150—224—33—23 

4 




Rajkot (100'). 


•119 


21 Dec. 

1912, 

160—195— 30— 21 



•120 5,26 


150—192— 30— 21 ,. 3i 


>» 


»> 


>1 
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The changes in proportions transpiring with growth may be 
tabulated os follows : — 


Southern Kathiawar. 

1 

Northern Kathiawar. 

122 



1 

100-116-22-1-15-6 

130 to 139 

O j 

100-139-22-5-14-4 

o 

100-135-22-1-15 1 

140 to 149 

2 

100-144-21-5-14.J 

8 

100-130-5-21-6-15-25 

150 to 159 

9 

100-136.20-7-14-5 

/ 

100-125-5-19-9-13-9 

160 to 166 

4 

100-1 23-19-4-1 3-6 

1 

100- 19-4-15-6 


niis table brings out two interesting facts. If firstly the figures 
given for the southern specimens be compared with those of the 
table at p. 82 it will be seen that the three largest stages are 
represented by rats with tails either much longer or much shorter 
relatively than those of equally grown individuals of the wild 
ffirensis from the same district. That is to say, we meet with an 
exactly similar departure from type in the dark bellied form of 
this district as we do in the Central Provinces. Secondly the 
northern dark bellied rats are distinguished i’rom both girensis and 
the southern dark bellied specimens in every stage of growth by 
their shorter tails. 

The skull is similar in both northern and southern dark bellied 
rats and as regards size it agrees with that of girensis. But it 
presents characters which suggest that the dark bellied rat is the 
indoor animal, living on a softer diet and therefore developing a 
weaker set of jaw muscles than those of the outdoor, harder living, 
white bellied girensia. Thus the intertemporal distances are 
increased (see Table II), both in relation to the condylo-basal 
length and to the cranial wddth ; this increase indicates a diminish- 
ed area of origin for the temporal muscles. Tlie masseteric 
plate is correspondingly a little narrower. The anterior palatal 
foramina are as large as in girenaia ; while the palatal length is less 
and the post-molar length greater — each of these two last dimen- 
sions being relatively nearly as in European races. 

Remarks : — R. r. girenaia is widely separated geographical!}' 
from all the other white bellied races of India. Although in 
colour it closely resembles narbadce it is quite satisfactorily ^stin- 
guished from the latter by its cranial peculiarities and shorter 
tail, and it undoubtedly deserves subspecific recognition. 

The dork bellied rats of Kathiawar are, in my opinion, plainly 
indoor developments from girenaia. The southern stock is already 
quite clearly differentiated by its cranial characters and colour from 
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its neighbour and parent ; tho iioi-thern race more completely cut 
off from the wild parent, has moreover shoilened its tail. This 
sharp differentiation between the wild parent and its parasitic 
offcpring is in striking contrast with the relations between tht‘ 
corresponding forms of the Central Provinces ; but this contrast 
finds a ready explanation when one considers the restricted distri- 
bution ot the parent and tho w^ell marked differences of station in 
Kathiawar on the one hand, and the universal distribution and 
complete confusion of stocks in the Central IVovinces on the othei 

(). llatiuis raftus sn farce, subsp. n. 

1913. Ej^imijs rufeecen.^^ variety with white underparts. 
Wroughton, Report No. 22, Koyna Valley. J. Jhmhwi/ NaL fTist. 
*Voc„ Vol. XXIV, p. 315. 

Type : — A female (B. M. No. 15*7'3*5G; Original No. 138j 
collected at Ghatmatha, Satara District, on 18th December 1914, 
by Mr. S. H. Prater for the Mammal Survey; presented to the' 
British Museum by the Bombay Natural History Society. 

Disirihuiiov : — Known at present only Ironi the edge* ot the* 
Western Ghats at the type locality altitude about 2,000'. 

Material examined 7 (1 J , 0 $ ) all collected for the Mammal 
Survey by Mr. S. H. Prater at the type locality ; the upecitnens 
presented to the British Museum are registered under the serial 
number 15-7-3. 

Description -This is a soft and fully furred subspecies, its coat 
being distinctly longer and thicker than in at bon us, narbada* and 
yirenm. In fresh pelage the general colour ot the back is a bright 
“ clay or golden brown, much darkened by long black hairs 
(Nos. 137, 138 and 141); in what is possibly a less developed 
phase, of the coloration tho golden tint is duller and the black less 
intense (No. 140), and in an old specimen (No. 139) very few 
black hairs are present and the back is bleached to an almost uni- 
form light golden brown. The underparts are clothed throughout 
with thick, long and soft creamy white fur, the hairs being every- 
where light to their bases. The feet are yellowish brown. The 
tails, unicolourod and dusky, are remarkable for their very gi’eat 
length. The following are the dimensions 

•55, 137 Dec. 1914, 141-243-32-24«=100-i 72.22-7-17 

13G 2,18 „ ., 149-230-33-25=100-154-22-2.16*8 

•66, 138 2.18 - 146.233.32-25=-100.160.21-9.17-l 

•57, 139 2.19 M 166-245-32-27=«100. 148-1 9-4.16-4 

•58,140 2.19 „ „ 151.230.31.25«-100-152.20-5.16-6 

141 2.19 „ .. 156.250.35-28«»100-160-22-5-14-7 

Juv.142 2.19 „ M 121-182-30-23=100.150.24-8-19 

Avei^e of 6 adults : — 151-288-32*5-24-8s=*=100-158-21*6*16^4 
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The young specimen is, of course, much duller than are the 
adults ; it shows a moult patch on the head between the ears. 

The mammes were ascertained in 4 oi the females to be 2-3«=10, 

Tlie skull is about as large as in arboreus (condylo-basal length 
averaging 89*7), but the aygomatic breadth is relatively small, about 
as in narhadop. The cranial and greatest intertemporal widths are 
very great, but the temporal lines curve inwards so much posterior- 
ly that the least intertemporal width behind is, relatively to the 
condylo-basal length, not much greater than in fru(jivoru$ and in 
relation to the cranial width is 2 % less than in the latter. The 
temporal lines are quite faintly markea and the supraorbital beads 
are very weakly developed. The parietals ai-ticulate broadly with 
the supraoccipital above the temporal lines. The palatal length is 
2^^ longer than in Kuropean races ; the diastema, anterior palatal 
foramina and tooth-rows all showing increased lengths. On the 
other hand both post-molar lengths (condyle to m. 8. condyle to 
bulla) are reduced, the pterygoid fossm in particular being short. 
The masseteric plate is also rather naiTOw. From those features it 
would appear that all the jaw muscles are weak. 

Itema/rlcs : — This is apparently a very shaiply defined local race 
distinguished from all other Indian subspecies by its peculiar skull 
and relatively long tail. By its bright dorsal coloration it 
resembles the form occurring in the southern half of the peninsula 
and differs from the duller subspecies of Bengal and the Central 
Provinces. The dark bellied rats collected at Ghatmatha and in 
the Koyna Valley immediately below seem to have no connection 
with satarcF and to have been derived from some other stock. 


(To he confinued,) 



A POPULAR TRKATISE ON THE COMMON INDIAN 

SNAKES. 

IlLUSTUATKD HY ("OLOIIRED PLATKS AND DIAGRAMS 

BY 

F. Wall, O.M.C.. C.M.Z.S., F.L.S., Likui.-C^olonel. I.M.S. 

J^ari XX VI (irith Piffle XX VJ and IHfajram). 

(Coil lift ned from ffatjc ()ii5 of Volume XA"F.) 

Ab now classified the large family ijoluhridw is divided into three 

series *’ depending upon peculiarities in the dentition of tlu' 
Maxilla). 

tieries A, Afjhjiiha ((Ireek “a” without, and “glupho'' I carve) 
comprises those snakes that have no grooved (car\ed) nor canali- 
culate fangs. 

Series B, Opisthofjlypha (Greek ‘‘opisthe” liehiiid, and 
“glupho”) the ropr(‘sentativea ot \Ahieh have grooved fang-like teeth 
at the back of the maxilla. 

Series C. l^roteroi/hfpluf (Greek “ proteros” in jront, and 

glupho *’) including those snakes with a pair of canaliculate or 
true fangs in the front of the maxilla. The first subject of this 
paper cornea into ** Series B, and the second into “ Series’’ C. 

“ Series ” B. OPfSTlWCLYPIlA 

This “Series” compribes three sub-families (J) llomalopsinie, 
(2) Dipsadomorphiinao, and (3) Elachistodontinae. The firet ot 
these contains our first subject. 

Sub-faraily imMAWPSIXyE. 

This is again divided so as to represent ten genera, seven of 
which occur within Indian limits. 

Genus CimBElWS. 

Three species are known, one Australian, one peculiar to the 
Philippines, and a third rhymhoys which has a wide range of 
distribution in India and beyond. 

CERBEItUS nnYNCHOPS (Schneider). 

The Dog-faced Water snake. 

History . — This was first brought to the notice of the scientific 
world by Russell who figured it twice, once in his First Volume 
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(Plate XVII) which appeared iu 1796, and again in the Second 
Volume ( Plate XL ) issued in 1801. It was first christened by 
Schneider in 1799. Its synonymy differed with almost every 
writer until 1864 when Gunther fixed the propei* designation under 
which it now rests. 

Nomendaiure. (a) 8cientiJic.~Tl\e generic title is from Greek 
“ ker][>eros/' the famous three-headed dog that guarded the entrance 
to H^es in Grecian mythology. The name appears to have been 
suggested by the forbidding aspect of the snake. I'he specific name 
is also from Gi^eek (“ rhunchos snout, and “ ops *’ face) 
probably in allusion to the peculiar under-hung condition of 
the lower jaw. 

(6) English . — The dog- faced wat(u’ snake seems to me appropriate, 
and is not only distinctive but accords with the scientific generic 
name. 

(c) Vernacukt/r. — None known to me. 

General Characters . — ^^fhe head is pear-shaped as seen from above 
expanding considerably towards the occiput. The snout is narrow, 
and in profile shows an unusually prominent lower jaw little if at 
all shorter than the upper. I'his feature to a large extent gives 
the snake its forbidding expression. The nostrils are directed 
almost as much upwards as laterally and arci narrow slits convex 
forwards. They approach the condition seen in the sea-snakes. 
The eye is rather small, dii'ected as much upwards as laterally, and 
the eyebrow is remarkably prominent. The iris is minutely 
speckled with gold and reveals a vertically elliptical pupil. The 
neck is fairly evident. The body is stout, and rough from the 
strong keels on the costal scales. It is dull dor8allj% glossy on th«* 
belly, including the last three costal rows. The tail is short, rather 
compressed at the base, and rapidly tapers to an obtuse point. It 
is about one-fifth tlie total length of the snake. 

J)vmensions . — Most specimens range between two and three 
feet, and anything over this is unusual. The longest of which 
I am aware is that i*epoi-ted by Stoliczka from Ilurma which was 
four feet, two inches. 

Gokmration . — The back is bluish grey wh(»n the snake is sub- 
merged, lightish grey when dry. It is crossed by numerous ill- 
defined but conspicuous darker bars involving one to two scales 
in the length of the snake, the intervals involving five to seven 
scales. These bars grow less distinct posteriorly, and the fore- 
most are broken up into spots in some specimens. The dorsal 
colouration ceases abruptly about midcosta, and is replaced by buff 
subcostally, and venerally. The belly is buff coamely spotted or 
dappled with deep greenish black. The head is coloured above 
like the back, and the gi*ey is sharply defined just above tbe 
aupralabii^s. The upper lip and chin are buff. A conspicuous 



(lark poBtocular streak is prolonged l)apkw»'irds to the side of the 
forebody. 

Identification , — The frontal which is paitially, and the parietals 
which are wholly broken up, furnish an easy means of knowing 
the snake, but perhaps a more certain method is as follows : — A 
snake which when laid on its back, i*eveals well developed ventrals 
at least three times tlu‘ breadth of the last costal row, and at the • 
same time shows three* or mor(^ rows of costals on each side of the 
ventrals will prove to bfi a Ilomalopsid. (Jarhrrus will be easilj 
distinguished from its near Indian relations by possessing (1) two 
internasals, (2) 9 \o 10 supralabials, and (d) 20 to 27 costal 
lows in midbody. 

Haunts and hahiU, - It is eminently an aquatic species usually in- 
habiting the brackish waters of tidal-rivers, creeks, and estuaries. 
Kerguson and Cantor say that it frequents fresh water aho, and 
(Jantor, Haly and Flower, all report it from the sea in clos(5 prox- 
imity to our coasts. I became acquainted with it in Burma, and 
frequently observed it in the w'at(*rs of the narrowest (jhannels (tui- 
nectod with the tidal-river system, as well as in the river itself, t 
frequently saw it sv/imming in the ebb and flood tides. It swdms 
powerfully usually allowing itself to lie carried with the stream, 
but it sometimes anchors its('lf to a convimient bamboo stake, 
anchor rope, or submerged branch by its tail, and from this pur- 
chase swings about in the curnmt on the look-out for fish passing 
by. As the tide ran out many wore observed lying along the 
branches of the trees, and bushes just above the watin*, and wlien 
hustled dropped off into the stream below'. Numbers were left 
stranded on the mud flats left by the receding tide* and in the leak 
yards nearly every bole harboured beneath it, sonu* of these snakes. 

I have seen it exhibit some intelligence in the following manner. 
Lying extended in the length of a nearly tmipty ditch, after a 
j)eriod of quietude, it flicks its tail round (ir&t on one side and then 
the other in such a way as to niak(^ an unwary fish recedes from the 
movement towards its head, when coming within siglit the fish 
falls an easy victim to the manunivre. Taken at a disadvantage 
on land it will occasionally exhibit gieat activity, and try to escape. 
When prevented from so doing it protrudes the tongue, and hisses, 
and flattens itself on the ground. When held down by a stick it 
will sometimes strike, and bite viciously, and under such excitement 
emits a disagreeable odour not necessarily accompanied by a dis- 
charge of the cloacal contents. When picked up it wreaths itself 
with some force around the hand. 

Its mode of progression is curious. The body is thrown for- 
ward in a carve in ^vanco of the head, and the head subsequently 
advanced, the body being again thrown forward before the snake 
quite extends itself. It gives the impression of moving sideways. 
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Disposition , — lii spite of its forbidding appeai'ance this is a pecu- 
liarly inofiensive reptile. Blanford and other have remarked upon 
its quiet nature and 1 can support their observations. It does not 
usually take alarm when encountered, but will pennit one to 
approach close enough to place a stick over it, and allow itself to 
be captured. In captivity it is a singularly unintei*e8ting, lethar- 
gic creature allowing itself to be handled, and rarely betraying a 
malicious spirit. Drumming on the glass of the vivarium even 
when its nose is against the glass, usually evokes little if any 
response. In a tank it is hardly more interesting. 

Food . — It feeds oxclubively and voraciously on fishes. About 
Kangoon on the mud flats it fVcquently pursued a little fish com- 
monly called the walking perch from its mode of active progres- 
sion on the mud by means of fins that are used as legs. I once 
found a large fish eight inches in length inside a specimen measur- 
ing three feet, three inches. I have also known an eel taken. I 
frequently saw Oerbenis wriggling at the end of a fisherman's hook 
bated with a fish, to the disgust of the angler. 

Ikeedimj . — This like all the oilier Homalopsids I know is vivi- 
parous in habit. The young are born in May, June and July, but 
it is quite likely further observations may extend the season already 
known. The period of gestation is now known, but from analogy 
is likely to exceed six months. 1 found eggs with no trace of an 
embryo in a gravid female from Rangoon on the 21 at February 
1900. 

It is fairly prolific, its brood amounting to at least 26. Gunther 
records a brood of 8. My specimen above alluded to contained 
7 eggs, and three gravid females received from Moulmein captured 
between the 26th March and 4th April 1900, contained 14, 23 
and 26 egg**. These were all in about the same stage of develop- 
ment, the embryos within measuring about 2^ inches. 

Grorvih . — In spite of the meagre figures at my disposal these 
furnish a good deal of information. Gunther's brood already 
I’eferred to measured from 7 to 7^ inches. I have had small 
specimens in Burma brought to me measuring Tf and 7J inches 
in May and July respectively. I find the young double their 
length in the fii‘st year of life, and have about trebled it by the 
end of the second year. It would probably take another two 
years before specimens attained to three feet, and I have examples 
of such 8 feet 1 inch, and 3 feet 3 inches in June from Burma. 
Unfortunately, I have lost my detailed notes regarding the length 
•of my gravid females, so am unable to say when the species is 
sexually mature. 

Distrihntion , — It occurs all along out Indian Coasts from Sind 
and Mekran in the North-west to Tenasserim, and through the 
Malayan Region to the Philippines and Pelew Islands. 
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It is quite common around India, but not nearly so common as 
in Bimma where there must be literally thousands in every tidal- 
river. llaly reports it common in Ceylon, and lilyth says 
the same with reference to the Andamans. It occnirs in the 
Nicobars. 

Lepidosis, Kostral , — In contact with 4 shields, the rostro-nasal. 
and rostro-labial sutures subequal ; sometimes a partial median 
suture is seen in the upper part of the shield. Internasals. — Two, 
sub-triangular ; their bases apposed in the median line ; the suture 
between them equal to rather greater than that between the 
prmfrontal fellows, subequal to the internaso-piu*fronial suture. 
Prcefronials, — Two, then suture between them subequal to the 
prmfronto-frontal ; in contact with nasal, loreal and pra^ocular. 
FronUd , — In contact with 7 shields, frequentl}^ more or less dis- 
integrated posteriorly. Parietals — Disintegrated into many parts. 
Nasals . — In contact behind the rostral ; touching the first labial 
only. Loreal . — Present. rrwocmlaT. — One. Pnsiondars.~Ow 
or two. Tent/porals , — Replaced by small scales. 

Svhoculars , — One to three. Sn^/ralabials. — 1) or 10, none touch- 
ing the eye ; the last three or four divided into an upper and lower 
part. Lifralahiala . — Many small. 

Sublinguals . — One pair only present ; in contact with 3 or 4 
infralabials. Costals . — Two headslengths behind the head 

(rarely 23) ; midbody 23 to 25 (rarely 27) ; two headslengths before 
the anus 19 or 17. Where the rows are 25 they reduce to 23 and 
again to 21 by a fusion of the 4th and 5th, or 5th and 6th rows ; 
from 21 to 19 the 3rd and 4th rows fuse. Strongly keeled in all 
rows except the last for a variable extent posteriorly. 

Ventrals. — Well- developed, 132 to 160. Anal. — Divided. 

Suheavdals. — Divided. 49 to 72. 

Dentition. — Maxillary. 16 to 16 teeth are followed by a shorl 
edentulous space, after which there is a pair of grooved pseudo 
iangs little if at all larger than the preceding teeth. Palatvw,~9. 
Pterygoid . — 22 to 25. Mandibular . — 20 to 23 ; the 3rd to about 
the 7th longest and subequal. 

Onr j)laie. — Mr. Green and Mr, Gerhardt have very faithfully 
portrayed a typical specimen. 

“^eries” PROTEBOGLYPffA . 

The “ Series” is again divided into sub-families (1) Jlydroidtliiur 
including the marine forms with valvular nostrils, strongly com- 
pressed bodies (except Platurus) and compressed fin-like tails, and 
(2) Elapime which includes the terrestrial poisonous snakes witli 
open nostrils, round or feebly compressed bodies, and a cylindrical 
and tapering tail. 
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Sub-family J! YVJlOrillfSyl'J 

This contains at If*ast eleven genei'a. one of which Jinhyd/rui 
includes the fir^t sea-snake to )m‘ discussed in these papers. 

(ieiiuh FiNIlYBins, 

(Greek ** Kn ’* in, and “ hudor ’* water;. 

Stejneger has thrown doubts on the validity ot this name for thi‘ 
genus for which he substitniea La^emi» (Herpetology of Japan, 
1907, p. 485). I adhere to the generic title used by Bouloiiger as 
late as 1912 (Fauna of Malay Peninsula, Kept and Batrach., 
p. 192) which is the one with which all of us have grown familiar 
It contains only two species, viz., curhis, a very common snake, 
around our coasts, and hardwiclci rare in Indian heas, but common 
further east in the Malayan Archipelago. 

FNH YhlUS (UJKTUH (Shaw ) 

SiiAw'fcj Ska-snakk. 

l[i8toTy . — Described by Shaw in 1802 from a young specimen 
labelled “ India” (the type) now in the British Museum. 

No7nenclaturp, (a) Scieiiiijic . — The generic* name simply implies 
“ water snake ” and the specific is from the Latin “(‘urtus” mean- 
ing short. 

(6) English.— 1 think it a fitting tribute lo the) work of Shaw% 
once the herpetologist, and custodian of the* reptile collections in 
the British Aluseum, to associate his name ith the species. 

(c) Vernacular , — None known to me. 

General Characters , — 'flm species is remarkably stout, and short 
for a sea-snake. The head is massive, and the jaws strong, the body 
heavy, short, and strongly eomprc*ssed, and the tail markedly com- 
pressed, and lin-like. 

Colour, — The domim is olivaceous-green m(*rging about midcosta 
to pale yellow. The back is beset with a s(*ri6s of dark greenish- 
brown or greenish-black rather ill-defined crossbars, about 45 to 55 
in number, and rather broader than the interspaces. The first of 
these passes across the back of the head. In the young these bars 
extend further vent rally, and often form complete bands. 

Identific-aiion , — Very easily recognised among all Indian sea- 
snakes on account of the disintegrate condition of the parietal 
shields. An alternative method concerns the breadth and number 
of the ventrals. These shields are so little enlarged in midbody 
and posteriorly that they hardly deserve the name of shields, but 
would be better considered as scates. Their number 130 to 210, 
with their feeble development will establish the genus. Ourbm is 
easily distinguished from hardivieU by the parietal shields being 
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broken up into three paitb (rarely more). Again in curius with 
very few exceptions the suture from the nostril passes to the second 
supralabial, whereas in Itardoidd ii passes to the first. 

Habits . — It frequents our Indian Coasts in large numbers. In 
rcmgh weather in common uith other sea-snakes it appears to keep 
well out to sea, judging from tlie dearth of numbers brought in 
from the fishing n(‘ts at this time. I Jiave kiiouii a specimen taken 
on land close to a backwater oiu* und-a-half miles from the sea. 
Out of 81 specimens collected in June and July this year which 1 
sexed 21 were ^ and 28 $ 'J'he tubercles on the scales in females 
are feeble, but in males are stronger, and on the lowest costal 
rows in old adults actually hpino^(‘. The male when adult has 
also a distinct swelling at the ImM* of the tail not seen in t he 
female. 

Breedw[f. -The season for the birth of the young is probably 
from May to August. 1 had 12 gravid females from Madras 
between the 20th June and the 12th ot July this year. The foetuses 
22 in number ranged between 8^ and 1 4 inches. Other specimens 
already born this year numbering 9, measured from 13J to 17^ 
inches. From this one may infer that the 1 7^ inch specimen had 
been born probably in May if not before, and that the 8^, and 8^ 
inch specimens would not have been born till August, or possibly 
later. Seven of the nine young of the }ear measured from 13 to 1 5 
inches, and this taken with the fact lhat one foetus measured 14 
inches, makes it appear that the joung are about 13 to 14 inches 
long at biith. ^J^iey are contained in the usual transparent sacs 
seen in viviparous snakes, but these are relatively much larger than 
I have observed in oth(»r species. Mn«l ot the sacs were 3 inches, 
some 4 and one even inches in length. 

It is the least prolific of all the snakes I know except Ilyd/rophu 
yracilis . — Four mothers contained but a single foetus, seven con- 
tained 2 only (one of these an infertile egg also), and one held A 
embryos. These mothers varied in length from 27 to 32^ inches 
and it appears to me that the smallest length would have been 
attained at the end of the second j ear of life. If my inference 
is justified from the liguics at my command, this species attainh 
to sexual maturity a year earlier than other snakes whose habits 
T have studied. I find that at the end of the fii'st year seven speci- 
mens had attained to a length of from 19 to 21:jf inches, and if a 
similar i*ate of growth is allowed for the second year, i.e., G to 8 
inches, the length of the smallest mother would easily be acquired 
by that time. 

Food , — Remains of fish in the stomachs of many show it depends 
upon this form of diet in common with other hydrophids. I was 
not able to procure any fish in a suitable state to make the identi- 
fication probable. 
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Mourn . — I know of no records in the human subject of a bite, 
but the venom has been experimented with in the laboratory by 
Fraser and Elliot. 

QuaUly. —The poison from Madras specimens submitted to these 
experts was described as consisting of thin scales of a very pale 
yellow colour. 

QuaMxty. — Dr. Pinto who collected the poison found the average 
yield from eight fresh specimens represented -00276 grammes 
when dried. 

Toxins . — Fraser and Elliot found the etfects of the poison on 
lower animals almost exactly that produced by cobra venom, except 
that the i-espiratory embarrassment in curias poisoning was much 
more pronounced. The action is practically identical with that of 
Enhyd/rina venom. As this is deidt with fully in the 28th and 
last paper of this series the reader is referred to that article for par- 
ticulars of the composition and action, of this poison, symptoms 
and treatment. Death is caused by a paralysis of the respiratory 
centre in the brain as in the toxeemim of other colubrine snakes. 

Lethal dose . — The minimal lethal dose for rats is -0006 grammes 
per kilogramme weight of the rodent. As the lethal dose of 
Enhyd/rina venom for rats was found to be *00009 grammes, the 
toxicity of this is about seven times greater than that of curtns. 

Distrihution . — From the Persian Gulf to the Malayan Archipe- 
lago. I found it vexy common on the Malabar Coast about Canna- 
nore, where it is only second to Enhydrina valakadyn in its numerical 
strength. On the Coromandel Coast at Madras a collection of 192 
sea-snakes fui-nished me with 84 specimens as compared with 00' 
EnhydHnas. 

Lepidosisy i Rostral . — Touches 4 shields, 1 he portion visible above 
one-third or less than one-third the length of the suture between 
the nasals. Nasals . — Touch the Isi and 2nd supralabials ; the 
suture from the nostril passes to the 2nd (rarely 1st) supralabial. 

Prcefontcds . — Touch the 2nd supralabial. Frontal. — Entire. 

Parietals. — Disintegrate, usually into three parts. Froeocular . — 
One. Vostocular. — One or two. Temporals. — Scale-like, two or three 
superposed scales anteriorly. Eujiraialnats . — 7 usually (sometimes 
8) ; tlie f3rd and 4th normally touch the eye (rarely the 4th only or 
the 3rd, 4th and 5th). Infralabials. — 4; the 4th largest, and in 
contact with three or four scales behind. Marginals. — A complete 
row after the 2nd infralabial. SMingitale. — Poorly developed. 
Often so small as hardly to desei-ve the name ; both fellows, sepai^a- 
ted by scales. CosUds. — Two headslengths behind the head 29 to 
36 ; midbody 30 to 45 ; two headslengths before the anus 31 to 82 ; 
tnberculate, juxtaposed everywhere \ the lowest 3 or 4 rows enlarged 
and in old m^es o^n with spinose tubercles. VentraU . — 151 to 219 ; 
entire anteriorly, divided posteriorly* Each part in old males with 
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spinose tubercles. Dentition. Maxilla . — Behind the paired fangs 
there are usually 4 (rarely 3) grooved teeth. Palatine 6 to 6 ; an 
edentulous space behind that would accommodate about two more 
teeth. Pterygoid . — 18 to 22. Mandibular — 12 to Id. 

Our 'plate is in every way excellent. 


(lixpbMaf ion of figures for' all.) 


p. 

Frontal. 

I. 
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PostocularH. 
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Ptf. 

Pra^frontals. 

B. 
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Supraocular. 

Su. 
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T. 

Temporals. 


Arabic numerals Supralabials. 

Roman „ Infralabials. 


(To he continued.) 



THE COMMON BUTTERFLIES OF THE PLAINS 
OF INDIA. 

(INCLUDING THOSE MET WITH IN THE HILL STATIONS 
OP THE BOMBAY PRESIDENCY). 

BY 

T. R. Bell, i.f.s. 

{Ooniintied frcmi page 664 ojf VoL XXV.) 

Part XXI. 

12. Gena8---JAM1DB0. 

Two very differout buttorfiies have been included in this genus of late. 
Formerly it consisted of a single species, hochu». The genus Lampidea con- 
tained 9 species, one of which used to be called falianus ; this was changed 
into oeleno and transferred to the genus Jamidea, So, at present, there is 
Jamid^a fjochua and Jamidea celeno. The former is a medium-sized insect 
with, in the male, the most brilliant, deep, metallic blue upperside ; the 
latter somewhat larger, milky white above ; the one rather quick in its 
motions, the other rather weak and flimsy ; bockua occurring throughout 
the whole of India, Ceylon, the Nicobars and Andamans ; away to, and 
including Australia, Burma; cel* no having much the same distribution 
except that it has not been met with in Australia or in the Nicobars. 
Neither species inhabits Sind and desert regions and the latter is 
found up to a height ol 6,001/, while the former ati'ects lower levels. They 
are both fairly plentiful, wherever they occur, in the way of specimens 
though, perhaps, celeno is the commoner of the two. The transformations 
of both are known and will be found fully described below ; the larvm and 
pupo) are not very dissimilar and both arc intermittently attended by ants 
of ditieront species. The habits of the two butterflies are somewhat different 
as has already been mentioned ; both are occasionally to be seen sucking 
up moisture in damp places, neither is particularly fond of flowers. Finally, 
the larva of both species food on the insides of pods of leguminous plants 
as a matter of preference ; they will also eat loaves. 

160. damldes bOGhut'— Male (PI. G., flg. 41)— Upperaide^ fore wing: 
velvety jet-black ; base deep blue, beautihilly metallic and shining, measured 
on the dorsum this colour occupies three-fourths of its length from base, 
its outer margin then curves upwards just past the apex of the cell, enters 
into the bases of incerspaces 10, 11 and 12 and Alls the whole of the cell. 
Hind wing: costal margin above subcostal vein and vein 7, and dorsal 
margin narrowly ruscous black, a medial, longitudinal, pale streak on the 
former; terminal margin narrowly edged with velvety black, inside 
which in interspaces 1 and 2 is a slender, transverse, whitish line, with an 
elongate, irregular, transverse, black spot above it in interspace 1 and a 
more obscure, similar spot in interspace 2 ; traces of such spots also are 
present in some specimens in the anterior interspaces. Cilia of both fore 
and hind wings black ; fdamontous tail at apex of vein 2 black, tipped 
with w^hite. Uwleraidei dark chocolate-1 rown. Fore and hind wings: 
transversty crossed by the following very slender, white lines all more or 
loss broken into short pieces. Fore wing : a short pair, one on each side 
of and parallel to the discocellulars, a pale streak sometimes along the diss 
coceilnlars themselves : a single line in continuation of the outer of the 
discocellular lines, extiuds down to vein I ; an upper discal pair of lane- 
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that forms a more or less catonulated, short band extend from the cost a 
to teiD 3, the inner lines of the two continued to vein 1 ; two more obscnrA;. 
subterminal, composed of iiiwardly-oonvex lunules and a single, straight, 
terminal line, the area enclosed between the subterminal lines and between 
the terminal line darker in the interspaces, giving the appearance nt 
two obscure, subterminal lines of spots edged inwardly and outwardly by 
white lines. Hind wing : crossed in the middle by nine very broken and 
irregular lines, by fewer above and below : tracing them from the costa 
downwards their middle short pieces are found to be shifted outwards and a 
few are short and not complete, the inner two are posteriorly bent abruptly 
upwards, the subterminal two are liinular and the terminal line near)> 
continuous ; posteriorly, between the subterminal pair of lines, in interspact* 
1, there is a small black spot inwardly edged with orange and in inter 
space 2 a much larger, round, black spot : both black spots are touched with 
metallic blue scales. Anteniue (the tip of stub and orange inside opalescent 
at base), head, thorax and abdomen black ; beneath, the shaft of the antenne* 
banded with white : palpi, thorax and abdomen narrowly white. Female 
<P1. G, fig. 41a) — Similar to the male generally but with the following differ- 
ences: — UppenidSf fore w*iug: ground-colour fuscous opaque black, tu t 
velvety black, blue basal area more restricted and not so deep a blue nor 
at all metallic. Hind wing : the black costal and terminal margins ver\ 
much broader, the blue on the basal area consequently much restricted and of 
the same shade as the blue on the fore wing ; terminal margin with a sul - 
terminal, anteriorly obsolescent series of spots of a shade darker thni* 
that of the terminal black area on which they are superposed ; those spot<< 
posteriorly more or loss distinctly encircled inwardly with slender lines < t 
blue and outwardly of white ; anteriorly these lines are almost obsolet* 
Cilia of both fore and hind wings and the filamentous short tail, as in the 
male. Underside: similar to that of the male, but the ground-colot ? 
generally paler and duller ; the transverse, white lines broader and moif 
clearly defined. A ntennm, head, thorax and abdomen as in the male, 
fringe of hairs to the inner margin of fore wing in either sox. Expanse 
Male and female, 34-S8 mm. 

Larva. — Normal. Head hidden under segment 2, small, round, shiniiv: 
yellow; mandibles dark ; segment 2 broadly semi-circular in outline rather 
flattened, the front margin with a small, shallow sinus in dorsal line, the 
dorsal depression 4-8ided as usual and covered closely with minute, blac] 
tubercles ; segment 3 slightly higher than 2 and a good deal broader, i 
again higher and a little broader than 3 ; segments 4-10 about equal 1«* 
each other in breadth and height ; 1 1-14 dorsally ilattenod, sloping gent)' 
to the rounded end. Surface of body dull ; a slight, central, dorsal depres 
sion on segments 3, 4 ; a lateral, somewhat accentuated, lengthened de 
pression parallel to and behind front margin and another, similar, centra', 
spiraoular one in which, at the upper end, the spiracle is situated : one i>> 
each to each segment 4-11; gland of segment 1 1 transverse, linear ; organs 
of segment 12 circular-mouthed, protruding cylinflncal, white tubes at will 
some few simple, moderately long, erect, white hsirs from margin of ana) 
segment : the surface densely clothed all over with minute conical, fii e 
erect, black hairs from tiny, star-shaped bases mixed with a few golde>^ 
similar ones. Spiracles of ordinary shapo and size. Colour: dirty, soiled' 
rose, with a moderately broad, lateral, neutral-tint coloured line an<’ 
a similar, dorsal, longitudinal line. L : 11 mm. : B : fS mm. ; H. 4 mm. 

Pupa. — Normal. Head with the frons perpendicular to the longitudinn' 
axis of pupa, high, the vertex just visible from above beyond the fror \ 
margin of segment 2 ; thi-^ seement with tho free, front margin rounded 
of 'Ordinary length, the dorsal lino very gently sloped towards thorax . 
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thorax with its dorsal line steeper on the anterior portion than that of 
segment 2, humped in middle; a good deal broader than segment 2, rather 
pointed behind ; oonstriotion behind it dorsally slight, laterally nothing ; 
pupa highest at apex of thorax though, perhaps, thicker at segment 7 owing 
to the ventral line not being quite straight ; abdomen circular in transverse 
section running to a blunt, rounded point at anal end which is slightly 
turned under. Surface shining, especially on thorax and wings, covered 
with^minute hairs under the lens, these hairs slightly longer at fore and 
liindor extremities of the body. Spiracles of segment 2 longly oval, slight- 
ly raised, short, white ; the other spiracles broadly oval, small and inconspi- 
cuous, coloured like the body. Colour of pupa a rose-brown yellow on the 
abdomen, dirty translucent-looking yellow on wings, thorax and head ; 
spotted and blotched with black spots forming a dorsal and lateral, inter- 
rupted line along back and sidoj of the abdomen ; ventrum light. L ; 9 
mm. . B. 4 mm. ; H. d'o mm. 

ITabitis, — The egg is laid single amongst the flowers when they 
are in bud ; the little larva on emerging from the egg, — it eate 
its way out through the side as do nearly all these lycasnine cater- 
pillars — burrows into a bud and lives inside the flower, changing 
from one to another as it finds it necessary, eating the carpels and 
pistils. It eventually also pupates inside the flower or a flower-bud 
and, as often as not, falls to the gi-ound with it, even before 
the change takes place. Sometimes it leaves the fallen flower and 
[mpates on the ground under leaves, &c., or in a small crevice 
or hole. The attachment is by the tail and a body-band. 
The larva is sometimes attended by ants. The food plant upon 
which the first specimens of the butterfly w'ere bred was 
/tutea frondom, the Flame of the Forest or, in the vernacular, 
Fallas. The tree or shrub is well known from its masses of rose- 
vormtllion blossoms, each over two inches in length, and its deep 
;Teen-black, velvety calyx. The flowers come out when the tree 
IS leafless and it is one of the most striking o)>ject 8 that attracts 
ihe eye in the smaller, opener jungles of India — a sudden burst ot 
flame in the dun landscape of the dry, hot, leafless months of 
f'ebruary and April, 'fhere are other plants also in the flowers of 
which ihe larvae may be found and they are all, as far as is known, 
of the same family as iluiea : Leyuminusetv, Some of these are:* 
Pongamia (jlfihra or the Indian Beech, Grotalaria of different species, 
10 which belong the Indian Hemp and so on. There is nothing 
jiarticularly characteristic about the habits of the larva to differ- 
nntiata it from the most of the others belonging to the same sub- 
family except, perhaps, that it generally feeds inside the flowers which 
it rarely leaves and pupates on the surface of the ground as often as 
not. The butterfly is a fairly strong flier and the male attracts 
notice by the glint of its deep metallic-blue upperside in the 
chequered sunlight under the trees that grow along the sides of 
tanks and water nallos wh ch constitute its favourite haunts in the 
<lryer parts of the country. As a matter of fact it does not occur 
ill the very dry or desert tracts but, otherwise, is found all over 
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India, Burma and Ceylon. The trees that form its foodplants — by 
the way Xyll-a dolahriformw^ also leguminous, is also one — are of 
fairly high stature and, therefore, the butteifly is found flying at all 
heights; but, none the less is it often to be cauglit close to the 
ground — but it is the males that are oftenest thus captured. The 
females seem to be someuhnt scarcer, though by no means uncom- 
mon. The resting position iw normal, with the wungs closed over 
the back. The distribution of the speoeies is : Peninsular India, 
except very dry or desert tracts; (yeylon ; Assam; Burma; 
Tenasserim; the Andamans: extending in tlie Malayan Subregion 
to Australia. 

Figures 4l and 41a of Plate G represent the male and female 
butterflies respectively. The colour is too dark and, on tlie under- 
sides, too pink ; the white lines on the undersides of the wings in 
the male are two indistinct, the costal margin of the hind wing on 
the upperside is too white. The blue colour on the iipperside of 
the female wdnga is altogether wrong; it should be lighter and is 
not at all metallic. 

151. JamldSS oeleno, Cramer. — IVet^season hvood. — Male (PI. G, fig. 42). 
Uppernide: pale bhuBh-whito. tho diBos of both wingn bare of hairs, the inner 
margins fringed with long, white hair. Tho white mai kings <vf the underside 
show through by transparency. Fore wing: terminal margin narrowly edge 
with black that broadouB slightly towards tho apex of the wnig ; the veins 
along the costa slightly bliiok, the base of costa brown ; ctita dnrk>brown, tho 
top hall slightly lighter, tho extromo base often narrowly lighter still. Hind 
wiug: uniform in colour except for an antecilmry, thin, jet-black line edged 
on thodiiner side someuhat obscurely by a white line within which and 
touching it is a row of black spots, tho spot in intorspuco 2 often being the 
only weU-defiiiod one but, generally, two, much smaller, often geminate 
marks in interspace I (sometimes represented by a simple brown line) and a 
blacker, small mark in interspace la followed above by a short, brown lino; 
cilia rather light-brown white at the bases in tho interspaces. S^iomotimos 
the black edging to the terinen (outer margin) of tho fore wing is much 
reduoed and the subterminal series of spots on the hind wing may bo 
nearly absent. Underside’, greyish-brown with the following markings 
across the fore wing, boginning from the outside on the terminal margin : 
the cilia light-brown, the basal half pure- white, with a darker line riiiiiiing 
through the middle ; a narrow, dark-brown, anteciliary band or broad 
line ; inside this are the following white linos : two subterminal, parallel, 
from vein 7 to inner margin, quite parallel with the outer margin, inter- 
rupted narrowly at the veins, a little broader than the anteciliary, brown 
line and separated from each other by a distance d mble that breadth, the 
ends in interspaces I and 2 always widened, especially of tho inner lines ; 
a similar line, at right angles to vein 5, from vein 9 to vein 3, often at 
the lower end, touching the inner of the subterminal pair, sometimes well 
separated from it; generally very well-defined along its inner edge by 
darker shading than the ground-oolonr ; a postmedial (postdisoal) line, 
parallel to the preceding, from vein 10 to vein I, well-defined outwardly 
by brown to vein 8 and inwardly beyond ; a pair of short lines, one on each 
side of the disoocelular nervules between the top and bottom limits of the 
cell, sometimes parallel to each other, sometimes not quite, sometimes 
parallel to the postmedial line, some^mes converging towards it, both 
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these short lines with dislocated, short continuations on the ooata from 
which they are separated by an unmarked interspace ; the inner of the 
disQooellular pair of lines sometimes continued to vein 1 as a Atraight 
line, sometimes converging towards the postdiscal line at the end or, very 
occasionally, actually meeting it on vein 1 ; often, also, not in oontinoatiofi 
with the inner discocellular line but dislocated to half way between the 
two discocellulars. Below vein 1 the ground-colour is pure white. Hind 
wing : a large, generally welUdefined, subterminal, jet-black spot in 
interspace 2, broadly crowned and laterally surrounded by orange and 
touched with metallic blue-green scales inside the edges ; a black dot 
similarly placed on each side of vein 1, the one in interspace 1 crowned by 
orange and speckled with blue-green scales ; the following markings, 
beginning from the outer margin : — cilia light greyish-brown, the bases 
pure-white, the middles dusky ; the anteciliary, brown band or line and 
two subterminal white lines as on the fore wing but the inner of these lines 
v^ery much more irregular, more lunulate and the space between it and 
the outer dark-brown in interspaces 3-5, the line itself ending at vein 6, 
the last section in interspace 6 dislocated inwards and the anal portions 
interrupted by the spots in interspaces 1 a, 1 and 2; an inner, subtermi- 
nal lino starting from the margin at the extremity of vein 7, broken and 
moved outwards at vein fi, running thence, parallel to the outer sub- 
-marginal line, interrupted by orange crowning of the anal spots and 
coalescing with the next interior line before the anal margin ; this 
interior line (call it the outer postmedial) is more or loss straight from 
vein 7 on the costa to vein 4, then often more irregular, running as a white 
border along the tops of the orange crowns of the anal spots and turning 
up in interspace 1 (from the middle of it in a curve) to strike the hinder 
margin in interspace 1 b at an acute angle ; an inner, postmedial lino from 
vein 7 straight to vein 4, slightly converging towards the outer postmedial, 
then dislocated inwards (sometimes as much as to form a prolongation of 
the outer discocellular line) and continued down to mix iip with the lines 
beyond and turning up also to the inner margin ; a medial, short line out- 
side the discocellular (the outer ono of the discocellular pair) ; an ante- 
medial line from vein 7 continued by the inner, discocellular line more or 
less regularly and straight, then often dislocated outwards at vein 3 (or at 
the median vein which forms the bottom of the cell) and continued in the 
shape of a * 3 ’ turned the wrong way into interspace 1 where it describes a 
bend out and back again to run up, parallel to the lines already 
described, to the inner margin ; in interspace 1 b there is a line parallel to 
it quite separate from anything else ; there are two snbbasel lines, more or 
less regular, straight and parallel from vein 7 to vein 1 and at their ends 
separated from them by interspace 1 b, there are two short lines in inter- 
space 1 a which may converge on to the anal margin or be nearly parallel 
to each other, &c.; and, finally, a basal, white line which is often difficult to 
see. The net result of those lines is a pattern of short bands or pairs of 
lines, the outer 3 converging towards the anal angle and turning up toward 
the anal margin. A thread like tail of slightly over 3 mm. at the extremity 
of vein 2 black, tipped white. Antennie brownish black, banded thinly 
white, these bands interrupted narrowly above and below ; the club plain 
brownish-black ; palpi black above : white below with the extreme base 
black and the tip of the second joint black and white. Head with the 
frons black with a central, white line ; the eyes rimmed with white, Itoiry ; 
vertex with a dusky-black tuft. Thorax blackish oovered with blue*white 
scales and hairs ; abdomen ditto, blue-scaled at base, yellowish at" extre-'^ 
mity ; below : head, thorax and abdomen pure white. Female.— (PL Q.| 
fig. 42a). Uppcr$ide : ground-colour paler than in the male, often quite 
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white ; terminal, black edging to wing very much broader, broadest at 
apex, the inner edge diffuse. Hind wing differs from the male as follows : — 
•—costal margin above vein d dusky-black, a postdiscal, transverse series of 
dusky-black, connected lunules often more or less obsolescent ; followed 
by a series of black spots sot in a background of the white ground-colours ; 
anteciliary line and dlia as in the mate. Underside : similar to the male, 
often yellower or with a fulvous shade ; the markings precisely similar. 
Antennae, head, thorax and abdomen as in the male ; the last joint of the 
palpi, however, twice as long : as long as the second joint — in the male it 
is only half as long. Expanse : 28 — 40 mm. 

Dry-season brood , — Male. Upperside : bluish-white, slightly more metallic 
and shining than in the wet-season specimens. Fore and hind wings : 
the markings of the underside show through by transparency ; both wings 
with slender, anteciliary, black threads, edged on the inner side, 
on the fore wing, by a series of small, black dots (often all coalesced 
into a narrow band) that posteriorly are more or less obsolete and, 
in the hind wing, by an ill-defined, white line. Underside: ground- 
colour variable, 'greyish-brown to ferruginous-brown. Forowing: a broad, 
dark-brown band along the discocellulars ; a poatmedial, similar band 
from costa to vein 3 ; below vein 3 a third band, similar in colour, 
to vein 1 or beyond, its borders starting, the inner in continua- 
tion with the inner border of the discocolhilar- band or dislocated to- 
wards the outer border, the outer edge in continuation of the inner edge <»f 
the postmodial band or variously dislocated from it; this baud below vein 
3 having the edges nearly parallel nr variously converging, sometimes 
actually meeting in interspace la ; all three bands edged with white and 
forming together a rough V-sliaped figure; those markings superposed on 
a slightly sullied-white area from the inner margin upwards, replacing the 
brown ground-colour in varying degree ; above the edges of the two bands, 
the arms of the Y, are continued to the costa as short, white lines placed 
often obliquely : terminal markings consist of a pair of transverse, sub- 
luiiular, subterminal, vliite linos and a terminal, ill-defined white line, the 
spaces between these and a generally more or loss obsolete anteciliary line 
darker than the ground-colour. Hind wing; crossed by the following 
transverse bands of a shade darker than the ground-colour and all edge 
more or less clearly with white lines, all irregular, broken and dislocated ; 
a basal and a medial band, the latter band postoriorly curved sharply up- 
wards and inwards toward the inner margin ; a disoal, irregular band of 
black that bulges outwards in the middle ; terminal markings as on the fore 
wing but the terminal, white line more or less obsolete ; in interspaces la, 
1 and 2 are black spots inwardly crowned with orange, the spots in la and 
1 minute, that in 2 largest. Antennm black, shafts with white rings inter- 
rupted above and below ; head, thorax and abdomen pale-brown; thorax 
and base of abdomen bluish-white. Female — Upperside ; ground-colour paler 
and whiter than in the male, the marking on the undersides of some speci- 
mens more clearly apparent on the upperside by transparency than in the 
male. Fore wing ; a very broad black, terminal margin, broadest at the 
apex and apical portion of costa of which it occupies about a third, 
posteriorly it narrows to the tomus. sometimes disappears just before the 
tomns. Hind wing : As in male but with a postdiscal, transverse, Innular 
line and a subterminal row of spots dusky-brown. Underside : much as in 
the male but the transverse, dark-brown bands somewhat straighter. 
Expanse : 83*40 mm. 

The above description of tho dry-season brood is more or less the 
absolute transcription of Colonel Bingham^s Lampides pura^ Moore and 
accurately describes the cold-weather fom (generally called the dry- 
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Heaton) of Jatnides oeleno at it is foiiud in the Kanara Distriot of the Bombay 
Pretidonoy where thousands of the insects have been bred. Colonel 
Bingham’s wet and dry-season forms of celeno are all wet-seaton butterflies, 
that is, butterflies, the larvw of which havo had young-suooulent flowers 
and leaves to feed upon. 

Epg, — Shaped-like a turban, the flat top slightly oonoave in the 
centre of whioh is a rather large coll about one- sixth of the whole breadth 
of the egg in diameter ; the whole of the top covered with minute, flne- 
walled cells whioh are more in the nature of reticulations than anything else 
because the walls are so low and thin ; the central large one covered with 
similar, but far more minute, reticulation-hke cellules ; the sides with two and 
a half or three rows of much higher an<l coarser- walled, proper cells with a 
prominence, rather largo, thick, flattened above and below, rectangular 
and round-topped, at t'le intersection of each wall, these prominences 
specially developed just before the top of the sides ; about 22-24 cells round 
the whole circumference. Surface shilling, especially the bottoms of the 
cells. Colour very light greenish with the cell- walls and prominences pure 
whita^ B : 076 inm. ; H : 0 8.*! mm. 

Larva . — The ^haito is quite normal, of more or less equal height from 
segment 4 to 10, sometimes ever so slightly highest at middle, also of 
more or less equal breadth from 6-10 but often seemingly very slightly 
broadest about segment 11— the larva can vary shape somewhat ; segments 
13, 14 forming a broadly rounded extremity to bo(ly, sloping slightly from 
front to back and oonsnlorably flattened dorsally ; segment 18 not at ail 
apparent except indeed it is represented by the part anterior to a short, 
dorsal curved, transverse dent , sogment 2 fonning the front of body, for 
the head is always hidden under it, somi-circnlar in shape, constricted on 
the dorsoventral margin from )u8t before the hinder maigiu somewhat, 
the absolute front inclined to be square, the whole segment transversely 
convex, ascending more or less in a straight lino to hmde* margin, the 
actual front being shortly steep like the nst of the free margin, the dorsal 
depression situated towards the hinder margin from v Inch it is separated 
by one-tliird the distance that separates it from tne front margin ; this 
depression occupying about half the length of tho segment, triangular in 
shape, equilateral, with the base along hinder margin and slightly convexly 
curved towards it, the surface bluish and somewhat convex and set with 
star-based, minute hairs like the rest of the body but having no larger 
bristle at lateral angles ; segment 8 shorter than 2, suddenly higher than 
it all along the margin, dorsally flat for its whole length and breadth, 
sloping slightly down towards 4 ; segments 4, 6 about as long as 8 sloping 
up in the dorsal line towards 6, 6 respectively ; segment 6-10 all a trifle 
longer than 6 and coequal among themseh os. Head completely retractile 
under 2, the neck, however, long enough though the head is never protruded 
further than the top of tho clypeus at the most ; round in shape though 
somewhat broadest just below the vertex; surface shining smooth, bare; 
clypeus triangular, about two-thirds as long as head is high, the 
apex acute, not rounded , colour of head very light watery-yellow ; clypeus 
finely brown-bordered ; labriim red-brown with white base, transverse ; 
ligula large, transverse, broadly oval, the front margin shallowly exnargi- 
nate, widely so too, also red-brown in colour ; antennal joints and mandibles 
light like the head, the last dark-tipped and toothed ; eyes disposed : 
five in a curve of whioh the 6th is the centre : the two uppermost larger, 
glassy-colourless, the rest black, imr/ace extremely finely shagreened- 
granulate under the lens, shining ; covered all over very densely in some 
specimens with minute, star-shaped tubercles, some milky-white, others 
green, others brown, all more or loss sessile but a few with very short 
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cylindrical stalks, each one bearing, issuing from its centre, a longly 
conical, curved, transparent glass^like shining, hair (or hollow structuie F) ; 
each star is separated by a distance of about 2-^ix its oan diameter from 
the next ; the conical hairs as long as 2«tixthe length of the star-base ; 
sometimes the stars are well developed, sometimes badly developed; in 
some oases the hairs are shorter, also a few brown and straight ; the ^ 
brown of the larval colour is always eansod by the star-bases being brown ; 
there are some longer hairs rising also from starbases surmounted by short 
cylindrical tubercles, the hairs on tho front margin of segment 2 the 
longest, 6 X as long as the tiansparcnt, glistening, curved hairs, more or 
loss simple but sometimes with a minute bristle or two on their surfaces ; 
these longer hairs some longer, some shorter, extending to ntar the 
binder margin of segment ; there are 2 such long hairs on tho 
dorsoventral margin of segment 3, and some round the margin of segment 
14 : most of those lorjg hairs are rod-brown, a few bght ; the gland of 
segment 11 large, transverse, mouth-shaped and curved slightly when 
op< ned a bit— the inside is bluish-white w'hen opened — and the organs 
of segment 12, situated diagonally below tho spirach s atni behind them, 
havo circular openings of 2 x tho diameter of the spiracle and are general- 
ly green like tho surface so that, when quiescent they are difficiilt to see ; 
when tho cylindrical, protrusible body starts coming out it is pure, dull 
white and, when full out, has the rounded, somewhat dilated extremity 
olothod sparsely with minute, radiating bristles which bunch together when 
withdrawn ; the length of this cylinder is 4 x its own diameter and 2 X tho 
diameter of the opening ; just behind the gland and for the length of the 
gland are some small, glassy -shining, circular, slightly convex tubercles; 
each segment 3-10 has a dorsal, central, small, shallowly funnel-shaped 
indent; there is also a long, lateral one on tho sumo segments reaching 
from the dorsolateral region to the spiracle, the spiracle, in fact, being 
situated in the bottom of it; segment 12 nearly Hat, altogether lower than 
segment 11 owing to the tumidity of the gland on that segment; segment 
13-14 occasionally with some 4-6 little pits on the dorsal snrlace; ventral 
surface: there is a distinct, impressed and continuous line all round tho 
body separating the dorsal, visible, upper half of larva from the under 
parts ; the immediate lateral border bei(»w that line ventrally is like the 
dorsal surface : covered with the same star tulorcles and filso Ihe same 
colour, also it is segmented like tho rest (it forms a sort of pedestal or foot 
for the body so to speak) ; where there are prolegs this pedestal forms the 
real base of the proleg, there being a second piecu in prolongation ; then 
comes the real leg (or what is called that) with the foot attached. 
are quite circular, extremely slightly raised, with a very line, thin, chitine- 
margin. the inside shallowly funnel-shaped ; dull milky-whito with a bluish 
tint and pitted ; small ; on the segmeiits 2-10 situatod in tho bottoms of 
depressions. Colour bright grass-green with a show of a dorsal, darker 
line with brown touches on it on segments 10, 11 and anteriorly, occasion- 
aliy, on segment 6; there may be a light, subspiracular lino which is, 
however, gaiierally not present : tho vontnim is naked, with a stray hair ; 
the legs are colourless ; the prolegs with the feet also colourless and tho 
roiv of booklets along tho edge or iobes rod, the lobes are separated by a 
little white, fan shaped body, prominent and shining : the pseudonychium 
or 4imp0diwn ? L : 12 mm. ; B : 4 mm. ; H : 3. 6 mm. 

When just out of the egg, tho little larva is whitish and the head dark, 
and not retraoted under segment 2 ; also there are subdorsal and dorso- 
ventra) rows of long hair. In the next stage appears a rose-coloured 
dorsal line as well as a lateral and submarginal one and a short diagonal 
doreolateral line on each segment. These reddish lines or bands may 
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•ubtitt right through but, with the growth, become dimmer with eeoh 
ohunge $ in the end they are as often as not quite obsoleeoent, or e^en 
wanting in the pure-green larvee ; some larvaa are much darker than oUiors 
beoauee of the clothing of tubercles being denser and more pigmented* 

Pupa, — ^The Bhape is quite normal ; rather stout, stoutest at the abdomi- 
nal segments 7/d; highest at thoracic apex; segment 6 ever so slightly convex 
longitudinally. Head hidden, all except the smallest portion of the vortex, 
under segment 2, the frons large and high in a plane at right angles to 
the longitudinal axis of the pupa, the mouth-parts and olypeus ventral, 
the aiitenniB reaching the ends of wings and gradually broadened towards 
the tips, the legs reaching only half way to the ends ; segment 2 large, about 
one-third the length of thorax in the dorsal line, convex transversely 
straight in the dorsal line ascending to thorax at an angle of to 
longitudinal axis, the front margin a more or less semi-circular curve from 
shoulder to shoulder with the central part : the dorsal region say, between 
the dorsolateral lines more or loss straight, perhaps a very little concave- 
emarginate, the actual dorsal line with a very small, triangular emargiuatiou; 
segment •! or thorax humpod-convex, somewhat gently compressed 
just above the shoulder with the shoulder only slightly prominent 
and rounded, front slope rising in the same plane as that of 
segment 2 : 35° to a point (it is all rounded) about half way towards the 
hinder margin — perhaps a little loss, the hinder slope gentle to the end of 
segment 4, the hinder margin triangularly rounded and apex produced 
into segment 4, meeting the aings in a broadly-rounded, rather deep 
angle of about 70° ; segment 4, rather largely visible laterally, about half 
segment 6 in length dorsally * segment 5 about half segment 6 iu length— 
or half segment 2 — rising gently to middle of segment 0 but not roaobing 
the height of thoracic apex : segment 0-11 about coequal in length, the first 
somewhat convex longitudinally as well as transversely ; abdomen stout, 
stoutest at segment 7/8 which is the broadest i>art of the pupa; the dorsal 
line of abdomen thence to end is a quarter-of*a-circle-curve ; end homis- 
pherically rounded, not as broad as segment 2 at extremity, the portion 
composed of segments 12- 1 4 dorsally porporidiciilar to longitudinal axis of 
pupa ; segment 1 1 turned under somewhat, the suspensory hairs few and 
quite veutral. tSurface very minutely riigosoly reticulate all over, oven in- 
cluding the wing-surfaces, the gland-scar on segment 11 evident; covered 
all over with very minute, erect, light hairs, very short even under the lens ; 
rather sparsely disposed, most numerous on tho head, segment 2 and 
dorsum of thorax and there also slightly brancheil. Spiracies of segment 
2 more or less linear, slightly curved, situated along the curved hinder 
margin of segment 2, raised, shining, extremely light-yellow in colour 
and pitted coarsely — they are just like sausages cut in half longitudin- 
ally ; the rest of the spiracles are slightly raised, broad, whitish ovals and 
are rather small. The colour of the pupa is a light, soiled yellow with a 
rosey tint except on the wings and head ; speckled brown all over ; a 
cateinilated more or less dark-brown, dorsal band from end to end, some- 
what broadened out on segment 2 ; a more broken, supraspirocular, similarly 
coloured band widening out into black, triangular patches on the wing line 
at segments 4 and 6 and on shoulders. L: 10 mm.; B: 4.5 mm.: H : 
8*5 mm. 

Hahite . — The egg is laid single on flowei*a, flower-stalks or in the 
axils of the very young leaves ; the little egg-larva, eating its way 
out through the side, settles down in the axil of a rib or nerve of the 
young leaf with the midrib and is not easy to see it is so small j 



THE COMMON BUTIEMFLIES OF THE PLAINS OF INDIA, 107 


also it wanders a good deal just at first ; in the case where the eggs 
are laid on flowers it generdly feeds inside the flower. Later on, 
when larger, it lives on the undersides of the leaves, always feeding 
and living on the young ones except driven to eat tough foliage. 
Many larvae are often found on one tree. Pupation takes jilace for 
preference on or near the ground on the underside of a withered 
leaf, in a crevice of the soil, under a stone-ledge, &c. ; the chrysalis 
is attached rather weakly by the tail and fixed by a body-band and, 
when touched, gives vent to a quick succession of thin creaking 
noises which are quite audible if listened for. The ordinary food- 
plants are Vongamia (jlahra, the Indian Beech, a tree of wide ha- 
bitat; Abrus jyrfxatorius, i\\^ Vraying Bean or (Junji, a common 
climber of weak habit, occurring throughout the Bombay Presidency 
and producing pods that contain, when ripe, bright scarlet, round 
beans with one end black which are commonly used by the local 
goldsmiths for weighing gold— not that these seeds are in the least 
of equal size or weight. Other foodplants are ISaraca indica^ the 
Ashok; Butta fromlosa, the Flame of the Forest; Jleynea bijvga ; 
and doubtless there are others. All the above are leguminous plants 
with the exception of the last which belongs to the Sa^niidacect, 
The butterfly is one of the commonest in India, existing everywhere 
except in the absolute deserts, from sea-level up to 5,000' : jungles, 
plains, hills, open country, heavy rainfall or light, it matters not. 
Outside India it is found in (*eylon, in the Andaman Islands, 
Assam, Burma, Siam, Malay Peninsula, Java, Borneo and the Phi- 
lippines. It has a weak flight, always keeps near the ground, geneiully 
near vegetation in the shape of hedges or bushes, does not bask or 
go to flowera much, flutters about the foodplants for quite long 
periods at a stretch without resting and sits with its wings closed 
over its back ; it is not particularly fond of sunlight and sunny 
places. The female is just as plentiful as the male and is just as 
often seen. They are both easy to catch wdth a net, and are cons- 
picuous objects w^hen on the wing. 

The insect is depicted on coloured Plate (I, figure 42 being the 
male and figure 42a the female. The figures are good representa- 
tions of the so-called wet-season brood except that the white lines 
showing through from the underside on the upper surface are too 
distinct although, in nature, they are always more or less visible. 
The undersides are, as usual, just a shade too pink. 

Genus— Oatxoii rysopb. 

There are three species of Catachtysfipay all common insects where they 
o^ur ; two of them, atrado and cnejua, very like each other on the unoerside, 
we third pandava^ quite different. All three are some shade of purple or 
blue on the upper surface, more or less uniform in the males but iu the 
females with a broad, block border and a lighter base and disc ; the two 
first having the underside grey while the last has it brown. The two first 
have a very wide distribution and are tr« e butterflies of the Plains though 
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they may both be found more aparingly, also, in any open ground in the 
jungles and htlls, even when the open space is ciroumsoribed and sur- 
rounded by high forost; they range from Australia through the Malay 
Archipelago to Burma and China, and are found in the Nioobars, the 
Andamans, Ooylon and throughout India ; cnejua, indeed, goes still 
further aiield to the South Sea Islands. Pandava is more restricted 
in its habitat, not being found further oast than Java practically ; and 
is much more confined to the damp parts of its range. This last species 
has distinct dry-and wet-season forms, whereas the others have not. 
They are all three quick flies but pandam cannot compete with the other 
two in this respect— it does not attect flowers ma h either, whereas 
the others do ; all three suck moisture from damp places on the ground 
but,' otherwise, pandava is more addicted to sitting on bushes and trees. 
They bask with their wiugs slightly separated and rest with them 
clo^ed over their back. The life-histories of the tree species are known 
ami are described below. The larvje and pupa) are all similar and the former 
are attended by ants; those of pandata, perhaps, more assiduously than the 
others. The larvaa all feed upon leguminous plants and both they and the 
pupto are absolutely normal in shape 

182. Catochrytops atrabo. Fabr — Male (PI U., fig. 44). — Uppernidei 
violet with, 111 certain light*^, a blue, slightly silvery sheen caused by a close 
clothing of long, approssed, white hairs all oxer the wings. Fore i^ing : 
a slender, anteciliary, dark line and a f dngo of pale blue hairs along inner mar 
gin. Hind XI iiig : interspace 1 aith a short, transverse, siibterminal broxin bar 
or blao'tish spot eilgen inwardly faintly with white ; interspace 2 with a pro- 
minent, round, black spot edged very taintly on the iuiior side by a dittuse 
bluish Innule and crowned often faintly with orange ; the dark, subtetminal 
spots of the underside apparent through transparency; an anticiliary, slender, 
jet-black lino more conspicuous than in the fore xving, in some specimens 
edged iti.vardly m the posterior interspaces with white ; this lino is present in 
interspaces 1 and 2 in all specimens. Cilia of both fore and hind wiugs 
white transversely traversed near the base by a brown lino ; tail black, 
thread-like, tipped with xxhite. Undnslhx pale dull grey. Fore wing: 
a short, narrow, tran>verso baud on the discocollulars ; a snmll, round, 
subcostal pot ill interspace 10, a traunverso, disoal band that extents from 
veins 1 to 7, the portion below vein J dislocated and shifted inwards; a 
transverse, subtorminal, ill-detinod band and a teniiinal series of inwardly 
rounded spots, each of w'hich subapically fills an interspace, greyish-brown; 
the <iisoocellular and discal bands edged inwardly and outwardly by 
w’hite lines, the subcostal spot encircled with white and the subtorminal 
band and terminal spots edged on their inner sides writh the same colour ; 
lastly, a dark greyish-brown autocihary line. Hind wing ; a subbasal spot 
and a spot beyond it in interspace 7, a large, round, subtorminal spot crowned 
with ochraoeouB in interspace 2, two gemmate specks siibterminally in in- 
terspace 1 and a terminal similar speck in interspace 1 a black ; the spots in 
interspace 7 encircled with white ; a lunular spot in middle of cell ; two 
elongate spots in transverse or lor below it ; a short transverse band on the 
disoocelliilars and a very irregiilar, transveriie, broken, sinuous, disoal band 
dark greyish-brown, edged inwardly and outwardly with white; beyond 
these is an inner subterminal series of greyish-brown lunules followed by an 
outer subtorminal series of similarly coloured spots, the latter encircled 
with white, and a black anteciliary slender line. Antennm. palpi, head, 
frons white and black, thorax and abdomen dark brown, a little purplish on 
the thorax ; the shafbs'of the antenniB ringed with uhite, the club tipped 
with orange; beneath the palpi, thorax and abdomen white; (PI. fig. 
44a.) Female.— ; fore wing: costa, apex and t^rmen broadly 
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browniih-black, tho latter edging aft are enolosing a postdiscal, subterminal 
bine lunule, and lines in interspaces 1, 2 and 3 ; rest of the wing whitish, with 
no hairs on the disc, 6iished and overlaid especially at base with metallic 
blue. Hind wing : costa and termen broadly fuscous or brownish black, the 
rest of the wing whitish flushed with metallic blue as on the fore wing which, 
however, does not spread to the dorsal margin ; a discal eurved, medial series 
of fuscous spots ; a transverse, incomplete, postdiscal series of white, sagit- 
tate lunules followed by a subtormiual series of spots as follo\A8, superposed 
on the brownish-black terminal border : two dark-brown geminate dots 
margined inwardly and outwardly with white ; a largo, black spot crown- 
ed broadly with ochraceoua inwardly and edged slenderly with white on the 
outer side in interspace ', and antericr to that a transvi rscly-linear, dark- 
brown spot encircled with white in each interspace. Cilia of fore wing 
brown, of hind wing white traversed by a transverse medial brown line. 
Untier$ide : ground colour and markings as in the male. Anteniito, head 
(frons white and brown), thorax and abdomen similar to those of tho male 
Eyes in both sexes hairy. Expanse: Male and female. 27*88mm. 

Larca. — Normal. Head hidden under segment 2, small, round, labrnm 
white, dark fuscous-brown in colour ; segment 2 tumid round margin with a 
large, central, dorsal depression ; the whole body depressed-looking, the 
whole margin of body somewhat tumid-looking ; front of larva — front of 
segment 2 that is — rather square ; segment 2 is, on the whole, trape/.e- 
shaped, the longest side being tho hinder margin ; the anal segments slopes 
gently to the somewhat broadly rounded extremity ; body thickest in middle. 
Surface dull, covered all over with little, brown, spiue-liko hairs which have 
got several, still smaller branch-spines at their bases, the apex above these 
branches being simple'— these hairs and thoir branches very ilistinct on 
segments 2, 8 where they arc somewhat more densely crowded than else- 
where ; a row of simple hairt> round the margin of body, i^piracles oval, 
nearly round, flush, white. Colour of the larva green with a dorsal, brown 
lino dilated on segments 4, 6 and on segments 10-14; a short, diagonal, 
wliiti.sh. subdorsal line on all segments and an indistinct, spiracular line or 
pair of lines besides : the larvm may be plain apple-green, the anal end 
tipped black. L : ll*i!imm. ; li : 4 mm. or a little more. 

Pupa , — Normal in ^hape ; like that of Nacaduba or Lampides heetieus. 
Broadest about segment 5, highest at segment 8 ; narrowing gradually down 
to the front end w^htch is truncated and somewhat narrow and to the 
posterior end which is rounded ; head hidden under segment 2 from above 
all but a small strip of the vertex which is not hidden because of a triangular 
sinus in the middle of the front margin ; the thorax is slightly humped and 
the hinder margin is somewhat sharply lounded in dorsal region ; 
shoulders evenly rounded. Surface minutely wrinkled and covered with 
minute, erect hairs or bristles hardly visible except under a lens and then 
only when looked at sideways. Spiraolet of segment 2 linear-oval, raised, 
whitish-yellow in colour ; the rest are nearly circular, raised, whitish. 
Colour creamy, marked sparsely with blackish specks, a dorsal and supra- 
spiraoular row of black spots, one to each segment ; a black dorsal streak 
on segment 2 and a crooked black line on the dorsal margin of each wing 
about segment 4, 6. L : 9mm. ; B : 8*5 mm. ; B at segments 2*2 mm. 

HabiU , — The egg is laid on the flowers, leaves or stalks and 
even on bits of rubbish close by the plant ; the larva generally lives 
on the flowers, pods or young parts which it eats. The pupation 
takes place on the surface of the ground or, practically, anywhere 
and the fixing is, as usual, by the tail and a body-string. Many 
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eggs are often laid on a single plant but few come to maturity as 
they are much parasitized by micro-ichneumons. Thei*e are probably 
many foodplants but one of the commonest is a thin twining, 
leguminous cieeper called Oylistd scdvioHCL which occurs everywhere 
in plenty, both in the open and in the jungles. Any leguminous 
plant would probably do as well for the butterfly is very common 
throughout Peninsular India and it is very variable in the shade of 
blue in the males. It is very strong on the wing and has the same 
habits as C. cnejus. Colonel Bingham gives the distribution of the 
species as “ Peninsular India south of the outer ranges of the 
Himalayas ; Ceylon ; Assam ; Burma ; Tennasserini ; the Andamans ; 
Nicobars; extending through the Malayan subregion to Australia.’* 
It can always be distinguished from C. cnyus by its hairy eyes and 
the invariable presence of a little subcostal dot in interspace 10 
just inside discal band on the underside of the fore wing. 

The male and female are depicted on Plate G, figures 44 
and 44a. 'Phe upperside in the male is too blue ; the colour 
of the underside not light enough ; the spot on the costa between 
the discocellular short band and the discal band is not shown ; in 
the female the shades are better and the costal spot is correctly 
shown. 

Galochrytopt cnijuty Fabr. — Male (PI. O., fig fiO ) — UppersifU ; pale 
browniah'purple aufi'used with a bluitth shade, apparent only in certain 
lights and no appressed hairs on the disc ; a fringe of blue hairs along inner 
margin. Fore wing : a slender, black, anteciliary line edited on the inner side 
narrowly with fuscous dark>brown, broader at apex than at the tomal 
angle. Hind wing : a subteriiunal, black spot in interspace 1 and another 
similar spot in interspace 2, the t\io spots suboqnal in size, edged on the 
outer side by a white thread and on the inner side with ochraceous, more 
prominent in the spot in interspace 2 ; a slender, anteciliary black lino 
with an inner, narrow margin of diiTuse fuscous brown, ('ilia of both fore 
and hind wings pale brown at base ; tail at apex of vein 2 of the hind 
wing black tipped with white Underside ; silver-grey, in some with a 
pale yellowish, in others with a faint brown tint. Fore and hind wings : 
each with the following brown spots edged slenderly on either side with 
white ; a transverse elongate spot on the discocollnlars ; a transverse dis- 
cal series of six spots straight on the fore, bisinuate on the hind wing ; on 
the latter wing cappod near the costa by a prominent, white-encircled, 
round, black seventh spot ; an inner and an outer subterminal, transverse 
series of spots, of which the inner subterminal series on the hind wing is 
lunular, the outer mundod ; the white edging to both series being also lunu- 
1 it ; both wings have very slender, anteciliary, black lines, and the hind 
wing, in addition, a transverse, curved, snbbasal series of generally three, 
often four, white-encircled spots of which the spot nearest the costa is 
prominent and black, the others brown. Antennte, head (frons white), 
thorax and abdomen dark brown, paler on the last, the shafts of the 
antonn'o ringed with white, the thorax with a little purplish pubescence ; 

beneath: tho palpi, thorax and abdomen white.— Female (FI. G., fig. 50a.). 

Uppe^'side : dark brown. Fore wing : a postero-medial somewhat trian- 
g^ar area from tho base oiitwar Is for about two-thirds the length of the 
wing blue and a slender jet-black or brown, indistinct anteciliary line. 
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Bind wing : pOBteriorly from about the level of the middle of the cell 
slightly suffused with blue from base outwards for about two-thirds the 
length of the wing : a transverse, postdiscal, incomplete series of sagittate, 
white spots pointing inwards ; followed by subterminal, transverse series 
of round spots, the anterior three dark brown encircled with bluish white, 
the tomal two jet-black, subeqiial, larger than the others, edged inwardly 
with bright oohraceous, outwardly by very slender white lines ; finally, 
a jet-blaok, slender anteoiliary line. Cilia of both fore and hind wings 
conspicuously white. Undenide : ground-colour and markings as in tho 
male, tornal two black spot touched outwardly with metallic bluish-green 
scaling. Antennie, head, thorax and abdomen similar to those of the male, 
the shafts of the antennao conspicuously ringed with white. Expanse : 
Male and female, 26-8(1 mm. 

Egg* — Turbau-sAaT)^^, depressed in the middle of the top ; surface 
covered with a network of fine, raised lines, dividing it up into many four 
and five-sided colls, very minute on top in centre, decreasing outwards and 
downwards ; the linos more or less diagonal with a prominent, coarse- 
topped oxcroscono or rising at each intersection, these risings hardly 
existing in the middle of the upper surface. Colour light green, nearly 
white, the lines and risings pure white. B : 0*5 mm. 

Larva (PI. II., fig. 21) — Normal. Segment 2 rather large, semi-circular, 
hiding the small, shining black, round head with the labrum white ; 
dorsal outline rising to segment 4, thence descending gently to the anal 
extremity ; increasing in width to segment 5, thence to segment 12 
remaining the same ; the anal segments flattened <lorsally, the 14th 
ending somewhat broadly round -truncate, ^urjace covered with minute, 
white star-topped, shortly -stemmed, thickened hairs (stars 5 and 6 
pointed) ; a few scattered, erect, white hairs ; a subdorsal, central, 
longer hair on each segment ; the dorsoventral margin fringed with 
sparse, fine, erect, long hairs, segments well marked by constrictions ; 
gland on segment 11 and organs on segment 12 small. Spiracles ovbI^ 
black. Colour apple-green, the anal end tipped with black ; or dark rose, 
with a subdorsal lino on each segment yellow, running slightly diagonally 
back and up, the two more widely separated at front margin than at 
hinder margin, that is, the dorsum between them darker coloured than 
the rest ; a siibspiraculai', yellow band which is narrow on segments 5-9, 
broad on segments 10-14, sometimes also continued forwards to segment 2. 
The colour may be grey or nearly black but the yellow linos are always 
present. L : 12 ; B ; 4 mm. 

Pupa (PI. TI., fig. 21a). — Normal. Segment 2 more or less trapeze- 
shaped, rounded in front, thorax slightly humped, rather short, anal end 
ronndod. Surface sparsely covered with minute, erect hairs, head with a 
few longer, porrect ones. Spiracles black, oval. Colour green ; dorsal, 
longitudinal line on segments 1, 2 and some faint lines on sides of head, 
black ; a dorsal, longitudinal, dark green line on thorax to anal end ; 
some black dots on the abdominal, dorsal line, a black spot near shoulder 
'And another just below it on wing. Or colour light rose with a patch on 
segment 2 and thorax, a dark irregular, broad, dorsal, longitudinal line 
the hole length of pupa, widening out into a smudge on segment 10 
which is continued well down the sides; a black spot on each shoulder 
and the junction of the wing with the body on segment 5. L : 8 mm.; 
B : 4 mm. 

Hubite * — The eggs are laid singly on the flowers and stalk of 
flowers, generally in the axils. The young lai*va feeds upon the 
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young parts ; sometimes on leaves too when the eggs happens to be 
laid on a young leaf — it is always a young one, never old. There is 
nothing at all unusual in the behaviour of the larva and it is but 
sparingly attended by ants. The foodplant is Oujenia dAilbergioidee ; 
but also other species of Leyuminosece, Ougenia is a large tree locally 
in Kanara but, elsewhere, it is a medium sized one, called Tivas 
in Mahratti. It flowers profusely when leafless in the month of 
March or April and is then a delicate^ rose-white mass of small, 
crowded, sweetly smelling blotsom. The butterfly is a strong flier, 
often rising high into the air and, possibly, going long distances at 
a time. It is fond of sunlight and greedy of the nectar of flowers 
for it seems to do Utile else but visit them in quest of food ; it may 
also, often, be seen sitting on damp places on the ground sucking 
up the moisture. It is found all over India, Burma and Ceylon, 
in the Andamans, Nicobars and all through the Malayan Subregion 
extending to Australia and the South Sea Islands. Ic varies a 
good deal in size, chiefly because of the variety of plants the larva 
feeds on because, in many cases, it has been noticed, there is not 
enough food in the way of young pai-ts to satisfy its hunger and* 
it has to starve more or less in the last stage of growth. Especiallj 
must this be the case where the plant chosen happens to be a small 
vetch, the young parts of vhich are sometimes very scanty at 
certain times of the year. On the whole, however, there is little 
variation in the general patterns of the underside of the wing 
although there may be some in the tone : the 8ul)costal spot in 
interspace 10 on the underside of the fore wing is never pi’esent 
and this serves to distinguish the species from G, straha with 
which it could otherwise easily be (’onfused. The insect has been 
bred upon Phasfolus fnlohus by Mr. de Nicfville in Calcutta and 
on Gglida scariosa in Kanara in Bombay. 

The figui'es of the male and female 50 and 50a. on Plate G are 
not good as regard the colouring. The upperside of the malo should 
be pale purple or violet. The blue on the uppersides of the 
female wings at the bases should be light and not dark ; the under- 
side should be light, a silvery-grey or, sometimes, with a slight 
pinkish or brownish shade. 

154. CaloehP|topt pandava, Horaflold. — Wet-$ea$on brood, — Malo. Upper- 
side: lavotidor>blu6. For© wing: costa narrowly, terminal margin more 
broadly fuscous brown, the latter with in addition an anteciliary, black line: 
eilta light brown transversely traversed close to, but nut at, their bases by a 
dark brown line. Hind wing : costa narrowly fuscous brown : a subtermina) 
series of black spots outwardly edged or not by a white line : the spot in 
interspace 2 the largest and inwardly crowned or not more or less broadly 
with ochracoous yellow ; an anteciliary, black line and the cilia as on the 
fore wing. Underside: greyish*brown. Fore and hind aings; the foUow- 
ing transverse darker brown markings on each wing, the markings edged on 
the inner and outer sides with white lines — a short bar across the disoooel- 
Ildars, a discal catemilated band of six spots, the posterior two elongated 
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spots of which on the fore wing are en I'c/ie/on, while the band on the hhid 
wing is bisinuate and is capped anteriorly near the costa by a seventh 
rounds black spot encircled with white ; the above are followed by macu- 
lated inner and outer subterminal bandsi which on the hind wing are curved 
and more or loss interrupted on the tornal area by a comparatively 
large round black spot in interspace 2 and a smaller similar spot in inter- 
space 1, both spots inwardly crow'ned with ochraoeous; the white edgings 
on the inner side to both subterminal bands on the hind wing are Tnt»ro or 
loss lunular ; an anteciliary, blackish lino bordered intoniiittently witli 
white ; cilia light brown. In addition on the same wing there is a sub-basal 
curved row of four white-encircled spots, of which the anterior two and 
the spot on tho dorsum are black, the other dark brown. Antonnm black, 
shafts ringed with white; club tipped orange; head frons white and black. 
4horax and abdomen brown, the head and thorax clt>thod with bluish hairs : 
beneath: palpi, thorax and abd<»meti whitish. Femalo. Uppemide: brown. 
Fore wing: shot with blue from base outwards fora little (»ver half its length 
down its middle, this blue irroration nofe nearly extended to the costal 
margin ; a slender anteciliary black line. Hind wing : blue like tho fore wing 
bat dark with a touch of blue iridesconco near base ; terminal markings mueli 
as in tho male but the aubterminal spots larger and often those in in- 
terspaces I and 2 more prominently crowned with orange and not extended 
beyond interspace (i ; in addition postdiscally there is a lightening of the 
lihade of the ground-colour, between which paler area and the subtermiiial 
spots the ground-colour assumes tho form t>f a postdiseal, short, transverse 
lunular baud. Underntdp as in tho male, the marking slightly larger and mor<‘ 
clearly defined. Antenmc, head, thorax and abdomen as in the male but 
slightly paler. 

hrood,^ Male and feinah*. Very similar to the same sexes of 
the wet-season brood, but can bo recognized by tho following difforonces : 
— Vpper8ide\ Male. O round-colour slightly duller; subterminul spots on 
tho hind wiug less clearly detiuod. Female. Tho blue shot area extended 
outwards on tho fore wing for throe-fourths of its length from base, but, as 
in wet-season specimens n<»t reaching tho costal margin ; on the hind 
wing tho blue suffusion covers tho entire medial portion of the wing from 
the base to the subterminal row of spots, of which hitter the spot in inter- 
space 2 is entirely without tho inner ochraoeous edging. Male and female. 
fJndemde\ ground-colour darker than in speoimons of the wet-season 
brood, tho discooellular and discal transverse bands on both fore and hind 
wings broader, tho terminal markings very ill-defined, the inner white 
edging to the inner of the two subtormiual transverse bands broadened I 
and very diftuso. On the hind wiug the discocollular and discal bands 
coalesce and form an ill-defined, dilfnso, medial chmd on tho wing. Ex- 
panse : male and female, 24-82 inni. 

Lavva^ — Normal ; segment 2 on tho whole more or loss semi- circular 
in outline but with a small indentation on front margin in the dorsal line, 
giving tho impression of a truncation ; tho usual dorsal depression : 
segment 2 somewhat broader and higher than tho preceding ; the breadth 
of body after that the same up to segment 12 after which it decreases 
again to the rounded anal extremity ; segments 13, 14 with the dorsal 
line sloping down at an angle of 30^ to the longitudinal axis of body. 
The head small, round, shining, with a small, triangular clypeus ; black 
in colour with the ahtenna) white, hidden under segment 2 ; the c<»lour 
may bo yellow. Surface of tho larva is dull and rough looking ; there 
is a central, dorsal depression to each segment which is more or loss in 
the nature of a wide pit ; the segment-margins are well marked ; tho 
whole dorsa of segments 33, 14 are distantly pitted with pin-point pittings ; 
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the whole visible part of the body (dorsal half somites) are covered 
thickly with minute, erect, black, pointed hairs which are only visible 
under the lens ; there is a fringe of comparativolv long, fine, white hairs 
along the dorsoventral margin on segments 2, 13, 14 and some similar 
ones along the sides of ventrum just below this line on the rest of ^e 
body : all erect; the gland on segment 11 is transverse, mouth^shaped, 
rather large, surrounded with black tubercles ; the organs on segment 12 
are rather small protruding at intervals a w'hite, cylindrical column with a 
globular end covered with minute, short hairs. Spiracles circular, small 
white with thin raised edges. Colour of larva is either green or rose* 
One was green with a dorsal, lateral and subspiracular, broad line and in* 
distinct, diagonal, similar markings between the dorsal and lateral lines ; 
there is always a subspiracular, yellow line along the dorsoventral mar^n 
as well a dark, pulsating, dorsal line — even when there are no reddish 
markings ; ventrum and legs always green. L : 12 mm. ; B : 4*5 mm. 

Pfipa, — Normal. The head is bowed, the whole frons being nearly ventral ; 
segment 2 with the dorsal lino rising at 45*^ to longitudinal axis of body ; 
a broad strip with waved hinder margin ; the thorax with the anterior two- 
thirds of its dorsal lino in the same plane as that of segment 2, then 
curving to become parallel to that axis at the hinder margin ; a slight dorsal 
constriction behind thorax ; the hinder margin of thorax comes to a rounded 
point in dorsal line running into segnietit 4, and the ends meet the wings in 
a rounded, deep angle of 40*^ ; the thorax convex in the dorsal line, the 
abdomen also ; the ventral line is straight ; the greatest breadth is at segment 
7 ; the anal segment is rounded at extremity and turned under. Sjnra^ 
cleg of segment 2 are small, flat, longly oval, light in colour ; the others are 
round and rather convex, small, light yellon in colour. Surface of the 
pupa is quite smooth, except for some distant, extremely minute, erect 
hairs, somewhat shining, the gland scar rather large, the segments plainly 
marked. Colour is generally an olive-green with fuscous, irregular dorsal 
and lateral lines ; the veins on the lighter-coloured wings dark-brown. 
L : 8 mm. ; B : 4 mm. at segment 7 and 3 mm. at shoulders — from which it will 
bo evident that the pupa thins mmiewhat rapidly forwards from the middle ; 
it is about tho same height at the apex of the thorax that it is at the middle. 

llahifff . — The eggH are laid, aluaj B singly, on the young 8liooti» 
and on the young leaves ^^hieh are often r(*(l. The young larva 
eats its way out of the egg through the side and immediately pro- 
ceeds to eat : at first the leaf-cuticle on tho nndersiile — whei*o the 
generally laid — and later on in inoro drastic fashion, as it 
grows bigger, from the <‘dge in in*egnlar little triangles and 
curves, the whole substance being consumed. Ants are always 
found with these caterpillars and, as far as noticed, are generally of 
the genus Cremastogaster ; though others also attend. Mr. deNic6- 
ville noted Mmomorium sjtfculare and VreuoleiHig longicomxB, the 
former a nasty vicious little insect, the latter a long legged, very 
active, quick-moving species which is very greedy of sugar and is 
common in bungalows. They are all species of small dimensions, 
especially Mono^moriim, Colonel Bingham says that the butterfly 
exists throughout Peninsular India south of tlie outer ranges of the 
Himalayas, but not in desei-t tracts and that it is somewhat local. 
It px*obabIy will be found to affect the better wooded parts of India 
only and especially the regions of fairly heavy rainfall, avoiding the 
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localities destitute of vegetation of Malayan character and very 
scanty water supply. All along the Western Ghats in Bombay it is 
plentiful and is to be found all the year round in undiininished 
numbers, whereas the other two species, C. straho and C. C7ieju8^ aie 
a great deal more in evidence daring the fair weather months than 
in the monsoon season. 0. pandava is not quite such a strong 
flier as these two and is slightly the smaller in size ; it is 
not particularly fond of undiluted sunshine and open spaces and is 
not met with at flowers as commonly as the}* are. Otherwise the 
liabits are very much the same in all stages. The species is 
found also in Ceylon ; Assam ; Burma and the^Malayan Subregion 
adjoining. The foodplants varj’^ but are generally belonging to 
the fjpfjuminosecv. Xijlia dolahrifonnu, or Jamba as i1 is called 
locally in the Soutliern Mahratta Country, is the commonest in 
Bombay ; and curiously enough, it has b€*en bred upon CycMs^ a 
garden plant of quite a different family by Mr. de Nic^willc in 
Calcutta and by the writer in Karwar, on the sea coast of Kanara, 
in Bombay. 

< 14. Genus — T abucus. 

i 

This generic group has a wide distribution in the Old World, to which it 
is confined. There are throe species occurring in British India, one being 
found from North Africa to Upper Burma ; another from Africa to China 
aud^ho Malayan Subregion ; the third being confined to India, from 
Hikmin to ths Nilgiris and Southern India generally. Tamcu$ venonus, 
Moore, is mentioned by Colonel Bingham as a fourth species confined to 
Northern India. He says : agree with the late Mr. de Nic^ville that 

breeding experiments will probably prove that this form belongs merely 
to the dark, wet-season brood of ordinary theophrastua,^* 

155. TtniOiis IhaopHrastut, VabricuB. — Male. (PI. G., fig. 51). Uppprsid^: 
pale or deeper purple to violet with, in certain lights, a blue suifusion ; the 
markings of the underside slightly apparent through transparency, the 
wmg-surface bare of hairs on the discs; a fringe of longish, white 
hairs along inner margin. Fore wing : costal margin al)ov6 vein 12 
blackish ; disChoellulars with a transverse elongate, <>fteii broad blackish 
spot ; a slender, anteciliary, black line. Hind wing : immaculate except 
for an anteciliary black line as on the fore wing. Ciha of both fore 
and hind wings dull sullied to pure white with a brown ish-black band 
along their bases. UntUnidc : white or yellowish with the following 
black markings .Fore wing : an anteciliary line continued along the 
costa but not up to the base: a streak below vein 12 from base passing 
obliquely to the costa ; a less obliquely-placod irregular streak across 
the cell with a spot below it in interspace 1 (or that streak continued into 
1 and even la) ; a curved interrupted band beyond, that consists of a spot 
in interspace 9 joined to a transverse bar across the discocellulars, and 
detached from it (or not) a spot in interspace 2 that coalesces with an- 
other in interspace I ; following this are four upper discal spots two and 
two placed obliquely, the lower two often ooalescent ; a transverse, post- 
discal, more or less macular, curved band ; and a subtenninal, transverse 
series of six round equal-sized spots. Hind wing : an obliquely placed 
basal streak and a spot below it on the inner margin ; a row of three 
spots across, the cell and at the inner margin at the end, the upper 



lid JOVKNAl, BOMBAY NATURAL HliST. SOVIET r, VoL XXVI. 


two spots much elongated ; a short bar on the iliBcocellulars and an elong- 
ate, transverse, subcostal spot beyond and above it (sometimes divided 
into two) ; four discal spots, the upper two placed obliquely two and two 
(sometimes joined), the lower two transverse, closer in, coalescent : post- 
disoal band, subtenninal transverse series of spots and anteoiliary line as 
on the fore wing ; the postdiscal band lunular, all or some of the spots of 
the subtenninal series with shiniiig bluish metallic scales. Viliu as on 
the uppersido ; tail thread-like, black, tipped with white. Eyes smooth. 
Antennee, head (frons white and black), thorax black, abdomen black with 
white bands ; tho palpi black ; the shafts of the antennm ringed with 
white, the club orange inside ; tho thorax with bluish pubescence ; 
beneath : tho palpi (with the third joint black), thorax and abdomen 
white. Female— (PI. O., fig. Tda)— : dark brown ; bases of the 
wings sutfused with bluish scales, inner margin sparsely fringed white. 
Fore wing : the transverse, discoccllular spot as in tho male, but continue<l 
posteriorly by a black spot in interspace 2 coalescent with a similar 8iR)t in 
interspace 1 (in some specimens the latter two spots are only seen by 
transparency from the underside) : a medial area beyond apex of cell 
white, crossed by an upper discal, macular, short, black band that extends 
from veiu 3 to vein 6 ; tho ground-colour over the n^st uniform ; on the 
costal margin there are some pale lines between veins 10, 11 and 12, and 
on the broad terminal margin of ground-colour an obscure, transverse, 
macular, white line. Hind wing : basal, cellular and discal markings of 
the underside more or less ap[»arent through transparency ; a postdiscal 
and a subtermiiial, transverse senes of white, somewhat quadrate spots, 
tho two series converge and meet anteriorly in interspace 6, the outer of 
the two is margined by the senes of black subterminal spots of the under 
side which show through more or less plainly. Cilia of both fore am I 
hind wings and tail at apex of vein 2 of the hmd wing as in the male. 
Utalerside : similar to that of tho male, the ground-colour slightly more 
yellowish, the markings more clearly defined. Antennie, head, thorax 
and abdomen as in the male. Expanse Male and female, 22-31 mm. 

-In bhape like a turban, circular, the breadth greater than the 
height, tho top fiat and even a little concave. The surface is finely sha- 
greened, covered with little coarse lumps very irregularly, these lumps 
longer somewhat than broad at the top, the top rounded ; each one I'on- 
nectod with each surroun<ling one by a fine, raised ridge ; most of tho 
cells (so to speak) left between tho ridges arc triangular, some, however, 
irregularly four or even five-sided ; there are about two rows of these 
prominences from base to the periphery, of the — top and about 2o 
of them round that periphery — it is diliicult to estimate ; on the top 
tho lumps become rapidly lower and finally disappear towards the centre, 
the lines also joining them becoming finer ; in tho absolute centre there 
is a moderately largo more or less circular space showing merely the 
ground- surface of the egg : shining, shagreened. The colour of the egg 
18 a light sea-green ; all the prominences and ridges are enamel-white ; 
all tho ridges run up the sides of tho prominences to the white, rounded 
top. B : 0. 5 mm. ; H : O. 25 imii. 

Larca , — The larva is like that of Cyanv is pvnpa • in that it is of the same 
nhape and is covered with little flattened, short, white, semi-transparent 
hairs, some of which, where particularly short, aro star-topped ; there afej 
two hairs on the centre of dorsum of each segment, one on each side of 
dorsal line, longer than the rest, cylindrical, curving towanls each other 
and nearly meeting at the points, with a few similar shorter ones in front 
of them ; as also a fringe of equally long, similar hairs round margin of 
body. All those hairs are set with minute, appressed bairlets. The 
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shape is onisoiform^ rounded at both ends (the head being hidden under 
segment ii), broader in front than behind, broadest at segment 4/6, Hange d 
on margin, the spiraclos being well above the flange ; each segment is 
slightly constricted at margin ; the anal segment is perfectly convex ; 
not flattened in any way ; and the body is highest about segment 3/4 and 
descends in the dorsal lino evenly thence to both ends. Segment li is 
semi-circular in shape and is higher at hinder margin than at front 
margin where, like the rest of the body margin, it lies closely applied to 
loaf surface ; segment 3 is siimowhat suddenly higher than segment 2 
dorsally at the common margin of the two segments. The hea/f, rarely 
visible, is roundish, smooth, shiny light green in colour ; with a large, 
triangular clypeus ; labruni and jaws red-brown, eyes nearly black ; 
antennal basal joint light green, second joint brownish. Surface of body 
dull with the usual transverse folds : one in centre of each segment and the 
segment margins ; the mouth-hke organ on segment 1 1 is transverse and 
large; the circular organa on segment 12 are present. The colour of the larva 
is green, reiideretl glaucous by the presence of all the little whitish 
flattened hairs ; with a dorsal yellowish-whito (sometimes centred with 
deep red and touched externally reddish) band as well as another sub- 
spiraoular on margin of body and some short, diagonal, hardly visible, whitish 
bands on each segment laterally ; the dorsal band spreading out on 
segment 2 into an obsolescent patch. Larvm have sometimes a rosy tinge 
along the dorsal line and margin of body. L : 11 mm. ; B : 4 mm. 

Pupa,- -The pupa is of the ordinary shape of the genera Ct/aniriSf Poly^ 
ommatusy Vatoohrysops : ovoid, flattened ventrally, very gently and widely 
constricted at segment 4/6, convex dorsally and humped at thorax. It is 
rounded at the anal end where the last segments are turned tinder, the 
iTemastral surface being ventral, rather largo, oval with a ring of minute 
booklets all round ; the head is bowed towards ventrum and is hidden 
under the hood-shaped second segment which is somewhat trapeze-shaped 
in outline, though the c<»rners are rounded ; the thorax is large, evenly 
convex, highest about middle, produced forward in a gentle curve and 
backwards in a stronger curve more or less triangularly ; the angle formed 
by it, wings and segment 4 being deep, tipen and curved. The $piracle,\ 
of segment 2 are indicated by a slight raising of the hinder margin of 
segment 2, forming a long, narrow, pinkish-yellow surface facing back- 
wards ; the other spiracles are small, nearly round, prominent, white. 
Surface of pupa is nearly smooth except for a patch of minute, erect, light 
hairs laterally on segment and somewhat shiny. Colour is green, very 
light on wings ; with a dark dorsal line marked with black, and a black 
supraspiraotUar spot to each segment 3 to 12 with another similar spot 
above it on segments 4 to 12 ; at times may be nearly completely suffused 
with black. L : 7 inm. ; B : 3 mm. 

Habits . — The larva lives gemTally on the uudei’side of young 
leaves, eating the substance of the leaf, all but; the upper cuticle, 
in lines ; is generally attended by ants (^Cremastotfaster') and goes 
down to the gix)und to pupate though it sometimes changes in a 
c urled up, dry leaf on the bush or tree, tlie ants still guarding it in 
this state. The pupa is, as usual, fixed by the tail and a bodyband. 
Several larvae are often found on one bush or tree and their 
presence is easily seen by the characteristic method of eating and, 
generally, by the attendant ants. The thin upper cuticle left 
after the under substance of the leaf has been eaten, withers, 
shrivels aird turns brown in a short time, when it shows very dis- 
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tinctly against the green of the rest of the upperside. Ants are 
very greedy of the exudation from the gland of the caterpillars 
and, very generally, may be found clustering on theii* backs in 
numbers. The species that have been particularly noticed in atten- 
dance are Camjxfnoius comptesstis. Fabr., a large, black species, 
more than half an inch in length; and Cremastogaster of unde- 
termined species. It is more than probable there are also others. 
The butterfly is a low-flying insect of fairly rapid movements but 
it never flies far before settling again. It sits on the uppersides 
of leaves with its wings closed over the back and is constantly 
rubbing the two hind wings together; it walks about a good deal, 
also, amongst the flouers and on the leaves and does not seem to 
visit flowers much for food. It is found everywhere, in the hilN 
and plains, in the jungles and open desert tracts in Northern and 
Western Africa. AraWa, Pei^sia, Baluchistan, N. W. Himalayas, 
the Punjab, Western, Central and Southern India, Ceylon, 
Assam, Upper Burma, it occurs thus in Sind wheie the annual 
rainfall is only 2 inches in some parts, and in North Kanara in 
Bombay where it reaches 300 inches locally. 

The pictures of the male and female, figures 61 and 51a on Plate 
G, are both too dark in the colour of the blue on the uppersides ; 
the male should be pale purple to violet, the female should have 
the blue at the base lighter blue. Both undersides are generally 
whitish though yellow is not uncommon, 

166. Tanious pllniui- -This f<»rni closely resombles in both sexes ou tbt^ 
upperside T, theophrmiw^ but the character and disposition of tho mark* 
ings on the underside arc completely different, but is less blue and browner 
on the upperside, the disc bare of hairs and the fringe of tho inner margin is 
blue in l^th sexes. 

Male. (PI. G., fig. 45) — Upperside ; dark brownish-violet with, in certain 
lights, a rich blue sufiiisiou, and tho markings of the nndersidea (in both 
wings) showing through by transparency. Fore wing : no disoocellular black 
•pot, so conspicuous in T theophiastuH ; tenninal margin with a narrow 
edging of fuscous black, widest at the apex, gradually decreasing to the 
tornus, followed by an inconspicuous, antiuuliary, jet-black line. Hind wing • 
costal margin slightly but broadly shaded with fuscous, which is continued 
as a slender, anteciliary, black line to tho tomus. Undernde ; white. Fore 
wing : with the following brownish-black markings ; — an irregular edging 
along the costa to near the apex from which extends downwards a subbassl 
band, broadened across the cell and below it ; an irregular band that ex- 
tends along the discocellulars and below them to interspace 1 where it ends 
in a point ; an upper, discal, curved band of more even width, but dislocated 
below vein 4, the lower portion of it shifted inwards forms a latge, quadrate 
•pot in interspace 8, below vein 8 the band is continued downwards by tw o 
small, inconspicuous spots, beyond this is a very short, acutely-pointed, com- 
ma-shaped mark ; a very regular, evenly curved, complete, transverse lunular 
line, a transverse senes of subterminsl spots and an anteciliary, slen^r 
line. Close to the base of the wing extended obliquely upwafdg and out- 
wards from the dorsum is a triangular mark, the edging of white | 0 (dour left 
near the base forms above the apex of this mark an acute angle ; between 
the band that crosses the middle of the cell and the transverse, discooellolar 
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band is a more or less slender, irregular, similarly-coloured line; and 
between the disoocellular and upper discal bauds another much shorter 
line that extends from the costa downwards but does not roach vein 4, 
this is slightly clavate anteriorly and posteriorly. Hind wing : mottled 
with brownish-black that leaves only basal, snbbasal, nfedial and discal 
transverse lines or bauds of the ground-colour ; tho medial and discal 
bands, which are highly irregular, enclose here and there small brownish 
markings, the bands themselves coalescing above a very irregularly shaped, 
brown mark that is placed on the posterior half of tho middle of the wing : 
terminal markings as on the fore wing but the subterminal spots larger, 
the apical one especially so, tho tornal two spots jet-black and oucli 
encircled by a glittering, slender ring of metallic, green scales. Cilia of 
bjth fore and hind wing, tho antennas head (frons black) thorax 
and abdomen much as in '1\ theoph radius, except that the abdominal white 
bands do not reach the dorsum. Eyes hairod. Female. — (PI. G., fig, 45a). 
Upp^rsifle ; very closely resembles that of female 7’. theophranlua, but the 
extent of white on the fore wing is greater so that there is a greater area of 
white to be seen between the brown markings superposc^d on it, these 
markings have the appearance of an irregularly formed V on a white 
background. Hind wing much as in T, theophrastus, Undernde : similar 
to that of its own male, but the brown bands less broken, more regular. 
Cilia^ antenme, head, thorax and abdomen as in tho male. Expanse : 
Male and female, mm. 

Egy, -Turban-shaped, slightly depressed on top in tho middle, has 
about 24 low, rounded ridges running fr«)m the centre on top in slightly 
curved lines diagonally to the base in both directions— that is to the right 
and to the left — so as to divide the surface up into many little diamonds ; 
at the intersections of these lines are small, raised knobs, one to each 
intersection, which are many times higher than tho ndges ; the bottoms 
of the little diamond-cell — the surface of tho egg — is extremely finely 
reticulated ; the cells on the top of the egg are very small, confused and 
undehiied. The colour of tho egg is nearly white throughout and onl> 
slightly shining. B : O. 5 mm. ;H ; O, 3 mm. 

Larva * — ^The larva is of tho usual limaciform ahajye of tho genera Nacaduba* 
Cganirigf&c, \ it is broadest about segment 5, each segment is constricted at 
margin, most so on dorsum where each segment is somewhat humped in 
consequence, the highest part of hump being near the anterior margin ; the 
greatest height is also about segment 5; the anal segment is somewhat 
broad (in larval transverse sense), the humping very slight from segment 
1 1 hind margin to anal margin, the anal portion somewhat suddenly narrow- 
er than segment 12 and broadly rounded at end, the dorsal portion being 
flattish, but the margins thick (no depression on dorsum however) ; seg- 
ment 2 is semi-circular in shape, with the dorsum raised including nearly 
the whole length of binder margin but coming to a bluntly rounded iwtion 
at front margin ; the centre of this raised triangular part being slightl} 
depressed; the sides of larva are of course sloping from dorsum to larval 
margin ; each segment has a depression from near dorsal line down centre 
to near each spiracle ; rather slight. The head is small, tho nook when 
protruded very long ; the colour of head is black, very shiny, labrum whitish, 
antenncB brownish : olypeus large and triangular ; shape round. The /mr- 
face of the larva is duU, with the segmental margins constricted as stated 
above, a depression down centre of segments 3 to 11 ; tho usual round 
openings with white cylindrical tubes protrusible on segment 12 ; the 
mouth-like, transverse gland^slit on segment 11 ; the whole surface besides 
covered with minute, sessile star-topped hairs, white on the white portions, 
black on the brown. The epiraeUa are small, white, roundish, flush. The 
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evhUr of larva is ^reon with a rc(Ubri»v\ n dorsal band from end to end 
interrupted at front of segment M by a yellowish*white margin to that 
segment which ends and curves back broadly along the dorsal band in the 
dorsodateral region ; segment 4 is also yellow in the dorso-lateral region ; 
segment 6 is red -brown in that region with a thin line of yellow sub^dorsal- 
ly along dorsal band ; each succeeding segment is whitish in that region 
1 ^ 0 wing to the white tubercles), there being a diagonal, indistinct, whiti^ 
stripe also in the lateral region ; there is a marginal, yellowish line more or 
less bordered with red-brown above somewhat broadly but ofttm interrup- 
tedly. The belly is flat and green. L* 10 mm. ; B 3 mm. 

Pupa , — The pupa 18 of the ordinary type of that of Cemtalius, «fre. ; has 
the thorax very little humped, so that the dorsal constriction behind it is 
little , there is no hitt*ral constriction ; the pupa is broadost abont 
segment 8 and also highest there ; segment 3 is broadish, quite straight 
as to front margin, curved back on sides towards thorax, with its dorsal 
line in the same plane as that of front of thorax ; the head or face is 
perpendicular to longitudinal axis of pupa ; the thoracic dorsal line ascends 
gently to centre and then gently descends to hinder margin of the 
segment, that margin being curved strongly towards segment 4 with an 
inclination to being pointed on dorsal line ; the angle between it and wings 
IS open and fairly deep, wnlely rounded ; the anal end is rounded, the 
segments 13 and J4 being turned under; the dorsal line of abdomen 
rather convex. Sutface of pupa shiny and covered, uith exception of 
wings, with minute, erect, yellowish hairs, fairly densely. Spiraeles of 
segment 2 long, narrow ovals, yellowish ; others, small roundish, whitish. 
Colour light brown-pink speckled and blotched all over rather strongly 
as a rule, the markings having a tendency to run into a dorsal and lateral 
band* L : nearly H mm. ; B. mm 

Ilahiis.-- 'Phe eggs are laid and, as a nih‘. on the flower- 

heads when in bud , more rarely in the fully expanded heads; 
sometimeM, even, on the llowei -stalkb. The larva, on emerging, 
t'ats into a bud; later on, when more grown, it lives on the outside 
of a bud, eating Iho inside, for which purpose, presumably, it has 
been supplied with itb l(uigne<k ; it never seems to eat leaves. The 
pupation takes place in a crevice in the baik of the tree; rarelj 
among the liuds : the attachment is liy the tail and a body band 
as usual. Some of the larv.e are plain green in coknir, othera aw as 
the cue above deseril)ed ; others again liave the red-brown gwatly 
extended, covering nearlj all tin* gi’een colour, but never the yellow 
of the dorsa of segments ij, 4 and ()-10,nor the subspiracular, yellow', 
band which is always pivsent though it is, in the very red-brown 
specimens, often narrow and interrupted. Tlu^ pupm are nearly 
quite plain when they belong to the plain gr‘=‘eu caterpillars. The 
larva is, seemingly, but rarely attended by ants. 

Numbers of the buttei’flies were bred in Karachi in August 1904 
when the Alhiz":ia lebheli w'as in full bloom. Males wew flying 
about in numbers in tlie shade of these trees everywhere as also rotind 
the tops — looking for females of couwe — in the hottest of suns. 
They fly sti-ongly and for a long time in much the some manner oh 
Oatochrysops pandava or some of the Nacaduha species. They some- 
times light on the ground where there is little doubt many pupa) ore 
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id be found an the Honmu'h fall in great numbers and, >\ith them, 
l ivvuo must come douii too. When at rest on a leaf in the sun, the 
Avingrt are ofttni kt‘pt jm^l}' separated though, in absolute repos(^ 
they are joined o\er the back in the usual >'ay. De Nice\ille 
says the insect ‘’is extremely pugnacious, iighting with others of its 
own species whenever it meets them, and ascending high into tin* 
air during the contest. It ^ettles chielly on bushes and trees, sel- 
dom on the giound.’' H<‘ further quotes Aitktm as having bred it 
on Seshatiia ocidf^ato \y\nc\i also beloiigs to Tjetfuminosece ; and Green 
in Ce^ylon on Pl(fwlt(u/o 818 of f hi* Idvmha<jivacea , Mr. Green 

icmarks that he lias never seen ants attending th(‘ lar\a'. They do 
oc(‘asionally attend them as, indeed, the presence of the gland and 
extensible organs on segments 11 and 12 would seem to indicate, 
bike many other lycamid caterpillai’s, this one may re<piire ants, and 
tliat may account tor tw'o Mich very dissimilar foodplants as Heshavia 
(or Alhvr.ia) and J^htmhfojo. The insect has a wide range: West 
Africa, Aden, thivjughout India, Ceylon and Burma and into the 
.Malayan Sub-region. Jn Bombay IVesidenei it does not occur in 
regions of very lieav\ rainfall and has ne\er been met wdth in 
Jvanara, on the (ihats or zit sea-level. Mr, Aitken, however, above 
mentioned, bred it in the island of Bombaj . 

The figures of the male and female, Plate (b to and 45a, an* 
rather good; the upperside of the maJf‘ is perhaps somewhat dull. 

1S7. TanicuB anantfa, du Ntccviilo,-<This has generally, 8<» far, been 
placed in the genns (^astaliui*. It is an undoubted Tanicuff, 

Imaf/o, — Male. Uppenifle\ dark purple with a gloss in certain lights, wuth 
narrow, unifonu, black, marginal borders to both wings ; the spots of the 
underside generally showing through the wings which are bare of hairs on 
the disc and the fore wing has hardly any fringe on the inner margin. 
Unflemth : dull white, markings black. Fore wing ; with a band under 
\ein 12 from the base to the costa before the middle; a bar from the 
middle of the costa to the middle of the wung ; on its inner side there is 
another broad bar extending hindwards to vein 1, and it sometimes 
touches the second bar above, sometimes does not ; a postdiscal, macular 
baud, with the spots sometimes joined together, sometimes mor^ or less 
well separated. Hind wing : with the basal and subbasal, transverse 
bands, sometimes broken ; a short discocellular band ; a postmedial 
usually of three pieces ; both wings with subterminal and anteciliary, 
tmiform rows of small spots, the one in interspace 2 often larger and 
touched with metallic bluc>green scales outwardly. Antenmo black, 
ringed with white ; eyes smooth ; head and body black above, white 
beneath ; club of antenme black ; frons black ; the palpi black above, 
white beneath where the fringe of the second joint is white mixed with 
black. 

Female like the male. Upperside with the ground colour dull, browner, 
and with a blue gloss at the bases of the w tugs and along the dorsal 
margin very much paler, often white on the disc ; the markings of the 
underside showing conspicuously through the wings. Underside : as in 
the male. 

Kjcpan&e of wings: <5 , $ 25mui. 

IS 
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Larva , — The 9 hajte is, on tho whole, normal though the body is depressed, 
reminding the observer somewhat of the larva of Arhopala, Segment 
2 somewhat thickened on the margins, rounded in outline, slightly convex , 
each segment is quite distinct except segments 12-14 ; the anal end is 
rounded ; each segment has a transverse, depressed line in the middle 
parallel to front and hinder margins from spiracle to spiracle so that it has 
the appearance of being a double segment. Head greenish-yellow and 
shining, with dark brown jaws and a jet-blaok eye-patch. The surface is 
covered with comparatively long hairs which are either thick-topped or 
pointed ; the margin of the body under the spiracular region is set with a 
dense fnnge of long, white, slender hairs above which are some long 
tubercular, hlac-coloiirod hairs, one to each of tho segments 4-10 ; on 
segment 3 there are two such, one above the other , on segment two there 
are 12 in a double row round the free margin , each segment has 4 long, 
white, curved hairs more or less in the middle of the dorsum, 2 on each 
side of the dorsal hue and these are knobbed at the extremity ; segment 3 
has, besides, a few drooping hairs, long and white ; the whole surface of 
the body is covered, in addition, with thick-topped, white and dark 
tubercles, segment 11 alone is naked owing to the presence of the large, 
red gland , on segment 12 are found the usual circular openings through 
which ( an be protruded a cylindrical, white body, tho top of which is set 
with minute tubercles The apuacie^ are small, round and flush with th< 
surface Tho colnm is grass-green with a golden glimmer, even when 
looked at with a considerable magnifying power The following pattern 
dorsaily on segment 2, an hexagonal, black depression; segment 3 
yollow-greun bordered laterally by black; segments 4-6 black dorsaily, 
segment i having a short, black line running down from tho black , 
segments 7, 8 yellow bordered by black laterally and with a short 
diagonal, black line below on each side , segments 9, 10 are similar to 7, 8 
but arc rcd-browii instead of yellow , the rest of the body dorsaily black, 
suddenly narrowing on the anal segments — this marking is what maken 
the larva so like that of ithopala cenfautus. These markings make a 
broad, dorsal, parallel-sided band which reaches down to the lateral region 
or line L 11 mm B i mm 

Pupa — Normal in nhape Segment 2 is straight in front with a sbght 
notch in the dorsal line of front margin , anal end rounded, highest at 
thorax, broadest at segments 7 and 8 Spitaclen white, small, round ; the 
openings on segment 2 indicated by linear, white, slightly raised ovals 
Sutface more or less shinmg, with a few hairs laterally on front margin of 
segment 2 and a few on segment i Colour shining brown-black, some- 
times with a greenish tinge , slightly reddish on the sides of the 
abdomen , wing-cases mottled with green and yellowish, L 6 mm* B 2*5 
mm 

Habits , — The eggs are laid on plants infested by ants, generally 
of the genus Ctemastoqoster which attend the larveo assiduously 
throughout their lives and the pupa afterwards. These ants build 
little byies or liouses made of comminuted matter — the same as 
they use to build their large, globular or ovoid nest masses in the 
trees — in which they often tend these cows of theirs, for that is 
practically what these larvie are. The latter no doubt take refuge 
in these places when they desiie to change their skins. Originally 
these cells are made indubitably to cover stationary mealy-bugs,’* 
which are so dear to most species of ants, and n6t for the lycasnid ; 
the butterfly certainly seeks out the places whei’e these ants are and 
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lays her eggs there, knowing thej’’ will be w^ell looked after. The 
full-grown caterpillars are led down to the earth or into a crevice 
in the bark of the tree or into a hole by their protectors at the end 
when they ai‘e ready to pupate — at least it looks as if they were for 
they are always accompanied b)'^ many ants which climb all over 
them, ride on them and show every sign of attachment to them. 
Even in the pupal stage they are still attended and befriended. 
The larva is sluggish and not easily alarmed. It eats the leaves 
both below^ and above, but more generally above, in broad 
lines and patches ; never, liowever, eating right through so 
as to make a hole. Wherever there is one, there are generally 
dozens. The plants it has been fotnid on are Loranihus (Mistletoe) 
of various species, (Jjoranthacen ) ; Zkijjfhua of several species 
(lihamnacea*) ; and a few others. The pupation is normal, the 
attachment being by the tail and a body-band. 

The butterfly is rather a weak flier and often rests on the up- 
persides of leaves wdtli its wings widtdy separated, basking in the 
sun; wdien in absolute repose it closes them over the back as usual. 
It does not like excessive sunlight and is found only in the regions 
of heavy rainfall of Sikkim, Orissa and Southern India. It is 
plentiful in the jungles of the Western Ghats of Kanora in Bombay 
where it occni*s, but it cannot exactly be called common even there. 
The lai'vm and pupm are always much easier to find than the butter- 
fly which, probably, keeps to the thick jungle and higher parts of 
the trees, although it has never been seen flying wdth the strong- 
wdnged, basking species of butterflies on the tops of hills where, in 
parts of Kanara, the piled masses of rock enable one to get on a 
level with the tree-tops. 

The habitat of the species is Sikkim, Orissa, Southern India in 
Peint in Nasik, Kanara and the Nilgiri and Anamalai Hills. 
Assam, Khasia Hills. 


15 . Oomw— C asta LIUS. 

** This genus cannot bo separated from Tameus by the venation or hy 
structure and is, in fact, linked to it by coloration through Caitaliuh 
ananda, de Kicdville, a slightly aberrant form/’ says Colonel Bingham. 
It is better in the genus laruetM and has now been placed there. The 
antennie are not quite the length of the fore wing, the club being long, 
gradual and slightly blunt at the apex ; palpi pointing nearly straight 
fo^ard or slightly up, densely clothed anteriorly with scales but not 
fringed ; third joint of the antenme long, needle-liko and naked ; body 
comparatively weak ; eyes haired. The eyes are smooth in I'anicua iheo- 
phrastus and aaandas but haired in T, pliniuti. The larvie of all of these, both 
genera, are very similar and so are the pnpre* The former are all covered 
with a dense clothing of thick-topped hairs which give the surface a shining, 
frosted appearance — except ananda where the hairs are, some of them, 
tenninated by a drop-shaped thickening, instead of with a star or flat- 
^ned end. Cattaiim, as a genus, is spread over Africa, India and the 
Malayan Sub-region, The transformations of the three species described 
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here are known and are given below. There are 6 or 7 species known 
from the IncHan region. The foodplant of the larvie is always Zizyyhus 
<»f the family Rhamnacec6\ various species such as (enopHa, ruyom.jujuba \ 
each species of butterfly seeming to affect one particular species. 

15$., eattaliut dsoillaa, Hewitson.— Male. Vppemde: dark brownish- 
black with a broad^ median, oblique, white band across fore and hind 
wings, sometimes extended on the fore wing beyond vein 5 and produced 
outwards between veins 4 and *> into a hook-like form, the top of this band 
looking rather like the head of a walrus. Fore wing : no appressed hairs 
on the disc and very little hair-fringe to the inner margin ; cilia chequered 
black and white. Hind wing : sometimes with a series of white, marginal 
lunules included in the black colour in interspaces lb, 1 and 2 w'here there 
is, then, also a black anteciliary line ; cilia as in fore wing. Undcrsitlc : 
white or yellowish with the following black markings : — extreme base black 
produced outwards along vein 12 in a small club-shaped mark into base 
of coll and connected in interspace la by a broad, brown bar with a broad, 
curved band running through the top of the cell to the costa before the 
middle, generally narrow'ost below; a broad, short band from costa after 
the middle, obliquely outwards tlown to and below vein 5 ; another 
short band, generally limited by vein 1 below up to vein 3* (sometimes 
beyond), postmedial ; a more or less quadrate patch, submarginal, betwoeii 
veins 3 and 4 ; a marginal series of small, w'hite spots or dots superposed on 
a terminal, black band expanding in a slight inward curve across apex. 
Hind wing : the extreme base of wing black continued by a conjoined, or 
not, spot ill interspace I at extreme base, produced outwards and then up 
through base of cell to vein 8 ; a subbasal, black spot on hinder margin in 
interspace la ; a broad, black band from hinder margin, medial, in inter- 
spaces la, X and 2, widening out distally ; a large, postmedial spot in inter- 
sxmee 3, a smaller one beyond in interspace 4 and series of three conjeuned 
spots in interspaces 5, 6, 7, that in 7 much the larger and produced broadly 
and shortly inwards ; a subtorminal series, one in each interspace, of 
black lunulos joined at the ends to an anteciliary tine, black line ; 
cilia <»f both fore and hind wings are really brown in their basal 
halves, whitish-groy above, eheijuerod broadly black at the ends of the 
veins. Anteunie black, finely banded white, the club tipped orange; palpi 
black above ; head black, the frons white, fringed on each side with black 
hairs ; the eyes rimmed with white and haired on their surfaces ; thorax 
and abdomen black above, the former with white hairs, the latter thinly 
banded with white. Below : palpi, head, thorax and abdomen white. The 
end joint of the palpi is slightly longer m the female than in the male. 
Expanse: 28-33 mm. 

The above is more or less the description of a w'et-season butterfly. 
They, however, vary a good deal even in the wet season in the width of 
the oblique-white band on the upperside and the size of the black patches 
on the underside. Some specimens have the veins crossing the w'hite band 
4jn the upperside of the fore wing black. 

In the height of the dry season the white of the upperside is much 
broader and occupies quite one-third of the fore wing and more than half 
of the hind wing, leaving, on the latter, only a very small, black base and a 
far narrower outer border with a sinus in the inner, medial part and a 
series of three, white, subterminal spots in interspaces lb, 1 and 2. 
Underiide ; Fore wing : a black lunule just inside apex, leaving the apex 
itself white ; an anteciliary black line with a submarginal series of lunules, 
their ends touching the anteciliary line — none of those terminal markings 
are present in the wet-season form ; the black patch on the middle of the 
outer margin, the upper, postdiscal patch from the costa and the lower, 
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poBtdiscal mark from the inner margin quite distinct and separated ; the 
last and the outer marginal one are often joined in the wet-season 
forms. Hind wing ; the basal and discal spots are quite small and alto- 
gether separated, the middle spots sometimes even altogether wanting. 

Effg , — Shaped like a iinger-bowl, the top concave, but only, gently so ; the 
surface shining, covered with extremely fine, comparatively large 
reticulations or flat-bottom etl cells with a little lump at each junction of 
the lines ; these cells are most probably more or less irregularly hexagonal 
as usual ; they are largest about the widest part, «./»., the rim ot the bowl 
t)r cup and become smaller t<»wnrd8 the centre of the top where is situated 
the minute micropyle which is circular and smooth ; there are only about 
2-3 rows of oolls from rim to base ; the colour is a delicate light green, 
the ntil^work and lumps white. B : 0.6 mm. ; H : a good deal less. 

iMrta, — Is of the normal shape but very depressed, highest in iln* 
middle though the dorsal longitudinal outline is only very gently convex ; 
there is a distinct ilango separating the dorsal aspect from the ventral, 
this ventrum being nearly flat ; the flange can be slightly turned up ; the 
Hogments are well marked, being constricted laterally along the flange 
excoiit in segments 12-14 which are, as is commonly the case, more or less 
one piece ; here this end piece is broadly rounded at extremity and flat 
dorsally ; the outline of the body seen from above is a lengthened ellipse as 
segment 2 is also rounded in front like the anal segment ; this segment 2 is 
not retractable under and has the dorsal trapoxo-shaped space hardly de- 
pressed at all. ITie heatf is hidden under segment 2, is round in shape, light, 
shining, very pale yolkiwish with black eyes, red-brown tips to the man- 
dibles j a large, triangular clypous. Spiracles small, nearly white, nearly 
round, all the same si/e ; that of segment 2 hidden between margins of 2 
and 3. Surface dull, e<»vore<l rather closely with shining silver-white, 
broad, more or loss triangular, pointed, minute hairs more or less all over ; 
amongst them some simple, feathered, longer, golden ones ; some one or 
two subdorsal, much longer, erect hairs and a subspiracular fringe all round 
the body of still longer, erect, golden-brown ones ; these last numerous, 
feathered also and about ono-third as long as breadth of body, most dense 
at both ends of the larva ; the gland near hinder margin of segment 1 1 
transverse, mouth-shaped, rather diflicult to see because of the hairs ; the 
organs on segment 12 circular, about the size of the spiracles, whitish. 
Colour is light green — whitish looking ; with a broad, light-yellow-green 
dorsal baud flanked by a dorsolateral or nearly lateral translucent- green, 
dark and narrower baud, a spiracular light yellow-green band and the 
margin or flange below broadly translucent green ; ventrum light green ; 
prolegs whitish ; true logs shining whitish with dark tips. L : 15 rom. : 
B : 5 mm. ; H : 3 mm. 

Pupa,'— Shaped HVq that of the Catochnpops group but rather stout and 
flattened somewhat veiitrally. The head is hidden, ventral ; segment 2 
somi-circular in front contour, very slightly and broadly indented in 
dorsal line on the front margin, convex transversely, tlie dorsal line at an 
angle of about 45® to the longitudinal axis ; the vertex of head is at 
right angles to that axis and only the frons is ventral as a matter of fact : 
the thorax is somewhat narrow transversely, the front part of dorsal line 
starting at an angle of about 50® to longitudinal axis, this angle gra- 
dually decreasing to the rounded apex about the middle of thorax 
whence it descends again to segment 4 in a short slope of about 30"" in 
the opposite direction ; the hinder margin of thorax is a parabolic curve 
meeting the wings in a large, rather deep, rounded angle of somewheri* 
about 45® ; segment 4 is long laterally, short in dorsal lino where it is 
about equal to the 5th segment in length ; from the 5th inclusive, the dor- 
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sal line of pupa again riaea to segment 7 which ia about the higheat point ; 
the lateral outline also increases from shoulders to middle of pupa though 
there U no lateral conatriction at all ; the dorsal ooustrictiou is broad and 
gradual. The apiraoies of segment 2 are considerably raised, ova] and 
light pinkish-yellow ; the others flush, lighter, small, oval. Surface of pupa 
more or less dull, covered all over with erect, nearly white (some tinged 
brownish especially at bases), long, slightly curved hairs ; these hairs 
seemingly with many joints each, about as long as one-third tho breadth 
of pupa at middle (or a little less) and not very dense, most numerous at 
bo^ ends of the l^dy ; the ventrum naked ; the anal end is nearly 
hemisperically rounded and there are no conspicuous glands— or 12th 
segment organ-scars. Colour : translucent light yellow ; abdomen 
suffused narrowly along the segment-margins with pinkish brown ; segments 
1-4 and wings spotted with brown -red dish, dorsal line on posterior half of 
thorax black as well as the lateral comers of segment 6 ; a dorsal, longi- 
tudinal pinkish-brown line from end to end. Sometimes the pupa is 
pinkish, the wings, thorax, head and segment 2 soiled whitish-yellow. 
L : 9*5 mm. ; B : 4*5 mm. ; H : 3*6 mm. 

llabiiB . — The eggs ai*e laid singly in the axils of the leaf-venation 
on the underside. The little larva oats out of the egg irregularly 
near the top, but does not eat the shell as a nale. It lies at first in 
the axils oi the veins of the young leaf where it is bom and eats 
the epidermis ; later on eats through the substance but always feeds 
on young leaves, never upon the old ones. It is never at any 
stage much attended by ants. When very small it lies amongst 
the fluff of the young leaf-&ui*face which is very densely, softly 
Moolly-hairy. When about to pupate the larva turns pinkish brown 
and the simple hairs — also some of the flattened ones, — turn dark 
golden brown ; it settles down veiy flattened, in some convenient 
curve of a yoking or old leaf, often along a midrib and turns into the 
pupa, fixed in the usual manner by the tail and a body-band tightly 
against the surface. The Imttorflies are most numerous at the 
times of young leaf from the month of July to the cold weather in 
south of the Bombay JVesideucy. Tlie imago appears witliin 
about a week after the pupation has taken place and, generally, 
eclosion takes place about iO o’clock in the morning, later on veiy 
dull days. The newly emerged insect walks about slowly for a bit 
before flying and, at first, only takes very short exercises in the 
air a few yards or so, settling again to repeat its walking 
bouts. As a rule it never makes long excursions and never flies 
high but alwa3'’8 keeps to the lower regions of the air not far fi*om 
the surface of the ground: although its foodplant is a high-climbing 
species often extending over fairly high trees. The butterfly is fond 
of settling on bare, more or less dead or dry twigs and is then a 
fairly conspicuous object, with its wings joined over its back, 
white with large black blotches. It is not, on the whole, fond of 
the sunlight and might be called a species of heavy jungle and 
shade, like its congener, Caslalius eihion. It has a wet-season and 
dry-season brood ; really it has broods one after another through 
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moat of the year. The \\*et-seaBon insects hare the black border 
very broad and the rvhite markings narrow ; the dry-season specimens 
are characterised by a large extension of the white area. Some 
specimens have the undemde with a decided yellowish, tinge as in 
Tarucus theophrasius. The foodplant is Zkyplmn rwjosa, Churn 
or ** Torn in the veniacular, aii extensive scanderit shrub, climb- 
ing over large trees at times in the damp forest regions of the W estern 
Tihats in Bombay, with clusters of small greenish-white flowers and 
three-veined, roundish leaves, very iJiomy and a general nuisance to 
the wayfarer in the jungles ; the young leaves are bi’ow’ii in colour 
as a rulef saw^-edge and with the veins prominent underneath. The 
fruits ai’O white when ripe and edible, having a somewhat insipid 
taste and a mealy oousisteiicy ; they are about the size of a marrow’- 
fat pea but are ovoid instead of round. 

The distribution of the insect is given as Sikliini, Malda, Rohil- 
kund; Orissa; Wet^tern and Southern India: Bombay, Poona, 
Kanara, the Nilgiris, IVavancore; ('ey Ion ; Assam ; Burma. 

The male and female are figured on Plate (r, figures 47 and 47a. 
Both are good except that the undersides are not pure enough 
although specimens \vith a yellow shade are not uncommon, 

189. Cattalius attiion, Donbleday and Hewitson.— Male. UppcmtUx fore 
and hind wings : no hairs on the discs and no fringe of hair on the intior 
margin of fore wing, medially and obliquely crossed by a very broad, pure 
white band that is broadly edged on its inner and outer margins by dark 
shining blue and does not extend on the fore wing above vein 6, just above 
vein*3 it projects outwards for a short distance whence the inner margin 
of its dark bhie edging is carried obliquely to vein 0 ; whence it runs 
dowji parallel to outer margin to inner margin ; the extreme bases of the 
wings black ; the costal margin of the fore and tho terminal margins of 
both fore and hind wings broadly black ; on both wings a light iridescent 
blue sutfusion from base outwards. Vn(hnitU\ snow-white. Fore and hind 
wings: the following jet-black markings: — Fore wing: two broad more 
or leas parallel streaks from base extended obliquedy to the costa, 
the outer of the two tho broader and apioally curved inwards and, on 
the costa, coalesceut with the inner streak ; costal margin very narrowly 
edged with black ; postdiscal, outwardly oblique, short bar, slightly 
clavate posteriorly, extends from the costa and vein 5 ; opposing this 
there is between the dorsum and vein 3 a similar but erect quadrate 
patch ; beyond these there is an inner and outer transverse, complete, 
subtermii^al series of spots followed by an anteoiliary slender black line ; 
the spots of the inner, subterminal series quadrate large, of the outer 
linear, the posterior two of the fonner very large ; lastly, a single detached 
postdiscal spot in interspace 3 very close to the inner subterminal line of 
•pots. Hind wing : a curved short basal band not extended to the costa, 
a spot touching it in the middle on the outer side (or a parallel bar) and 
a discal, transverse band twice widely interrupted (or continuous), the 
middle porBon shifted outwards, the lower portion with a spot on its 
outer margin joined to it ; subterminal and terminal markings as on the 
fore wing. Antennse (ringed with white, club tipped orange), head 
(frons white, fringed black), palpi, thorax and abdomen black ; beneath : 
the palpi, thorax and abdomen with a median, longitudinal, white line. 



128 JOURNAL, BOMBAY NATURAL JIlST. !S0C1BT1\ VoL XXVI. 


Female, Ujtperside: similar to that of the male, but the median white trans- 
verse band across both wings broader^ extended on the fore wing up to 
vein 7 (or not) and with no inner edging of blue or iridescent light blue 
irroration ; the black at the bases of the wings and on the margins not so 
intense in shade, more of a brownish-black. Underidde: ground-colour 
and markings very similar, the basal two oblique bands on the fore wing 
generally farther from one another than in the male. A thread-like tail 
at end of vein 2 of hind wing, black tipped with white. Expanse : Male and 
female, 28-*'il mm. 

Epff, — Turban-shaped. The surface is only slightly shining ; divided up 
into irregular, hexagonal cells by e<iar8e walls which aro lowest on top of the 
egg and nearly triangular, also smallest round the c*entral micropyle ; the 
intersections of the walls each with a rounded, raised knob ; the bottoms of 
the cells flat and minutely pitted ; sides of the hexagonal cells often of 
different lengths, sometimes nearly so that two knobs nearly coalecescf, 
or even 3 at times ; tho rows of colls are diagonal and slightly curved, 
about 4 of them from the triangular c<*ll8 of the top of tho egg to tho base 
— 7 or 8 small ones surround the miiTOpyle. (*ofoifr : green nearly obscured 
by the white knobs and ridges. B. O. 70iiiin. 

Larva , — Tho ahapr is m<wo or less normal though considerably depressed, the 
dorsal region quite even except that the segment-margins are quite distinct 
and except for the depression on dorsum of segment 2 ; this depression is 
somewhat indistinct and quite smooth at the bottom ; segment 2 is semicir- 
cular in shape ; tho anal end is broadly rounded and not in the least flat- 
tened, its extreme margin perhaps slightly tumid. The hoad is liidden in 
repose under segment 2, green in colour, shining, rather small, tho eye 
region jet-black, man<iibles light red-brown tipped ; antoniue, labrum 
whitish, ligula with a red -brown tinge Spiracles hardly visible, being sunk 
in slight depressions, small, round and whitish in colour. Surface of body 
is shagreened silvery-white all over because of a dense covering of 
short, thick, silvery-translucent hairs, generally approssecl, sometimes 
erect, sometimes thickened in the middle, sometimes double, always 
extremely short ; these thickened hairs disposed all over the dorsal half- 
somites, most densely on segments 2 and 3 ; rather shorter and sparser 
on the green, dorsal line ; down each side of tho green, dorsal line is <l 
row of 4-8 long and slightly np-curved bristles or hairs mixe<] with 
an equal number of shorter ones on each segment ; all these bristles 
being light red-brown in colour ; also a submurginal (dorsoventral) row 
of light red-brown slightly longer, down-tuirved hairs, about 12 to each 
segment. Colour : light grass-green with a broad, dorsal, dark-green line 
from front margin of segment 3 to hinder margin of segment 12, flanked on 
each side by a still broader, light yellow band, below which tho body is 
light grass-green. There is no sign of gland on segment 1 1 or organs on 
segment 12. L: 13 mm. B: 3 mm. 

Pupa . — Is normal in shnpfi, like those of the other members of the genus 
CaHaltm. The head is high, that is the frons is vertical with part of the 
vertex of which a very small portion is visible above before the front 
margin of segment 2, this margin being more or less straight ; the thorax 
is rouudod and humped, ufuirly hemispherical as regards tho dorsal 
portion of the somite ; the abdomen it also convex alxmt segments 8, 9 where 
the body is fattest bfith in height and iliaineter ; there is a wide, though 
rather accentuated constriction at segments 4, o ; the anal end is somewhat 
narrowed and rounded. Spiraled of segment 2 arc loiigly oval and white 
in colour ; the rest are small, inclined to be semicircular and are also 
white. The surface is clothed all over with short, erect, white hairs, 
h>ng<;8t at anal extremity and on segment 2. Tho colour is green touched 
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with brown all along the borders of the wing ; there is a dorsal brown line 
and a spiraonlar one ; the segment-margins also brown. L : 10 mm. , 
B : 8 mm. 

Halnts. — There is nothing much to say about the habits in all 
stages for they ai’e similar to those of other members of the genus. 
The eggs are laid singly on the leaves and nearly always on the 
undersides ; the young larva eats in a similar manner to that of 
C. roeimon, so does the full-grown one ; the pupation takes place 
on the underside of a leaf and the attachment is by the tail and a 
body-band ; sometimes, rarely, it is formed o» the upper surface. 
The larva is not ever, as far as observed, attended by ants. The 
butterfly is always to be found close to the ground, flying about 
the places where the foodplant is growing on the borders of partial 
clearings in the big jungles. It is never found in absolutely oj)en 
ground, neither does it like dense shade. It behaves much like 
C. decidea and is to catch if it were not for the thorny 
character of the foodplant which interferes with the manipulation 
of a net. The foodplant is exclusively Z. oenopUa “ a straggling 
shrub or large climber with single, hooked or rarely germinate 
spines, obliquely ovate or oblong-ovate leaves 1-2-5 in length, 
with copious, brown, silky hairs beneath ; few-flowered, axillary 
cymes of light greenish-yellow flow-el's and small, black, edible 
fruits.” (Haines in The Forest Flora of Chota Nagpur.) The 
young plants are erect like a young tree and the leaves are quite 
glabrous and thin in texture and it is chiefly on these young plants 
that the eggs and larv® are easily to be found. Zizyphiis oenoplia 
is a veiy large climber at times, is nearly evergreen and very 
common in regions of heavy and moderate rainfall. The eggs, 
larvse and pupae are much parasitized. The butterfly is con- 
fined to damp jungles where the rainfall is heavy, and will 
be found all along the ghata in Bombay. The male is a beautiful 
little insect easily recognised by the irridescent blue interior 
bordering to the black ends of the wings on the upperside. 
Its distribution is : the Western Ghats of Bombay as far south 
as Travancore ; Ceylon \ Andamans ; Assam ; Burma to Malay and 
Java. 

100. Castalius iNMlmoii, Fabr.— Male. (PI. G., fig. 46)— Upperside : (bare of 
hairs on the disc) white. Fore wing : with hardly any fringe of hair on inner 
margin : costa, apex and tennen edged with black, the edging much broader 
on apex and termen ; base outwards for a short distance more or less densely 
overlaid with metallio blue scales which cover and make indistinct a large 
bMal, outwardly-olavate, black spot ; a transverse, black, oval spot on the 
discooellulars touching the black edging on the costa ; an oblique, irregular 
liUe of four quadrate black spots beyond, the upper spot coalescont with 
the black on the costal border, the next spot below shifted outwards out 
of line, touching, as does alfo the lowest spot, the terminal black edging ; 
posterior to this is a quadrate black spot in the apical hall of interspace 2, 
and placed obliquely outwards from it coalescont with the terminal black 
border, another similar spot in interspace 1. Hind wing; three basal, 

17 
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black, comewhat ooalosoent spots overlaid with metallic blue eoaling ; the 
costal margin a^ve the subcostal vein and vein 7 black ; this colour 
filling also the base of interspace 6, where in some specimens it is divided 
into a basal portion with a spot beyond ; a postdisc^, curved, transverse, 
black band followed by a subtermiual, transverse series of black spots, 
each spot edged inwardly and outwardly by very slender lunules of the 
white ground-colour ; on the inner side of the postdiscal band posteriorly 
is a broken line of four black, generally coalesoent spots two and two, ^e 
two upper often touching the postdiscal band. Unde^*Bide : white. Fore 
wing : a long oblique, black band under vein 1 2 from base outwards to 
the costa ; below and parallel to it an irregular, broad, black, somewhat 
conical mark ; following these are two outwardly oblique, medially-inter- 
rupted, black, macular bands ; the inner of the two extended from costa 
along the discooellulars, is then widely interrupted below its |^sterior 
portion that is formed of two elongate, ooalescent spots and toudhes (or 
not) the inner, subtorminal transverse line of elongate spots just above the 
tornns ; the outer, obliquely-placed line is subapical and medially broken, 
the middle portion consisting of a quadrate spot is shifted outwards ; 
finally, two parallel, subterminal, transverse series of black, elongate spots ; 
the inner spots broad, more or less rectangular, the outer series linear, the 
latter coalescent anteriorly with a slender antooiliary black line. Hind wing ; 
a transverse, basal, black band, with an elongate black spot below it on 
the dorsum ; a transv erse, subbasal line of four well separated black 
spots ; a transverse, oval, discocellular, black spot and, obliquely above it, 
three subcostal similar spots, the inner two coalesoent; postdiscal and 
terminal markings consist, the former of four black posterior spots two and 
two, each pair coalescent and placed en Melon, the latter of a transverse 
double series of subterminal, black spots and an anteciliary, black line ; 
the upper portion of the postdiscal markings touches the inner subterminal 
line. Cilia of both fore and hind wings white alternated with black at the 
apices of the veins ; filamentous short tail to the hind wing black tipped 
with white. Antennte, head, thorax and abdomen black, the shafts of 
the antennae ringed with white and club tipped vnth orange, tbo head 
between the eyes (frons) and behind them white ; beneath : the palpi, 
thorax and abdomen white, the last barred broadly with white on the 
sides. Female : similar to the male but with the black markings on the 
upper and under sides broader. Expanse : Male and female, 28-34 
mm. 

Effff. — Hemispherical, w'hite in colour, the surface finely reticulated with 
raised, thin lines forming cells, the intersections rising into high, round- 
topped cones with a minute depression on the top of each; 9 of these cones 
from top to bottom and 18 round the greatest circumference. B : 0. 
76 mm. 

Larva.— Is of the usual shape, somewhat flattened, broadest about 
segment 4 with the dorsal line hardly convex from segment 4 to anal end r 
segment 2 more or less semicircular in outline and slightly constricted at 
hinder margin, the dorsal depression hexagonal and long with its greatest 
length on dorsal line, its bottom slightly convex, greyish-blue and sparsely 
covered with minute, dark, star-topped hairs ; second segment not at aU 
hidden by segment 8, nor suddenly lower than it , the dorsal outline from 
front to hinder end is quite continuous and even except for the slight 
constrictions between the segments 2-12 ; segment 3 slightly broader than 
2 and segment 4 than 8 ; breadth of body gradually diminishing thence t> 
anal end which is broadly rounded; segment 13 short, hardly mstingnish- 
able from 12 or 14, the last with the 18th having the shape in outline of a 
quarter of a circle; organs of segment 12 large, circular, the protrusi- 
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ble cylinder or tube being white, with a thickened, subsphorical extremity 
set vdth fine rather long hairs; the gland on segment 11 mouth-shaped, 
large, transverse, at hinder margin and, being the colour of the body, is not 
always very oonspiouous ; segments 18, 14 sloping at S(y' to the longitudinal 
axis, dorsally flattened. Head small and nearly white, round ; surface 
shining, the jaws brown with a black spot inside the eye-curve ; the clypeus 
is large and triangular, ispivaoles small, round, white, flush ; those of 
segments 2, 12 larger, oval. Surface of body extremely minutely hairy and 
shagreened and has a frosted appearance besides because of the covering of 
larger though still minute, sparsely disposed, silvery-white, short, star- 
topped hairs which, on the anal segments, are mixed with some brown 
minute, simple ones ; there is a dorsoventral, single row of conspicuous, longer, 
light-coloured, slightly curved hairs all round the body, about 5 to each 
segment on each side, which rise from slightly more elongated star-topped 
hairs or tubercles — ^these hairs may bo brown on segments 2 and 3 and all 
of them are about one- third or one-fourth as long as the body is broad , 
on segments 2-9 there are 2-4 erect, curved, dark similar, though, perhaps, 
stouter hairs to each segment one behind the other, all subdorsal; on the 
anal segments there are some few somewhat flattened, pointed, translucent 
hairs ; and on all segments there may be groups of star- topped, brown 
tubercles more minute than the sparsely (lisposed, larger ones. Colour 
grass-green with a lighter, yellowish, subdorsal line or thin band (the dorsal 
space betwon often flllod in with yellow and suffused with deep rose-brow n 
in places) on which are the subdorsal hairs— which hairs, by the way, rise 
from conical tubercles ; the broad dorsal band formed by the filling in 
with yellow is sometimes also bordered neatly with rose-brown in which 
case it contrasts strongly with the pure green of the whole of the rest 
of the The tubercles of the subdorsal hairs are light yellowish in 

colour; ^trum darker green on sides. L: 11 mm.; B; 4 ram.; H: 2 
mm. 

Pupa. — Free marginal outline of segment 2 semi-circular, somewhat 
flattened in the middle ; head completely hidden from above, high ; the 
general Bhape of wholo pupa normal, dorsal constriction behind thorax 
normal, tha lateral constriction very slight ; anal end rounded, segment 14 
turned under ; apex of thorax and segment 7 about the same height ; 
the hinder margin of the former a semi-circular curve meeting the wing- 
line in a deep, broadly rounded angle of about 45 . Spiracles of segment 2 
white, linear, slightly raised, the rest of the spiracles small, round, flush, 
white. Surface slightly shining, nearly smooth except for some slight, 
transverse, aoicular lines and a covering, not in any wsy dense, of very 
minute, erect, pointed, simple hairs and star-topped ones mixed. Colour 
green, the wings lighter ; yellowish on abdomen with a darkish green, 
dorsal line and an indistinct, yellow, spiracular line ; a row of black, 
laterodorsal spots, one to each segment ; a large dorsal one on hinder 
margin of segment 2 ; a dorsal, central one on segment 4 : black, as well as 
the tips of shoulders and sprinkling of others more or loss promiscuously. 
L : 7* 5 mm. ; B : S* 6 mm . ; H : 3 mm. 

BdbiU : — The egg is laid, always one at a time, among the red 
hairs in the axils of leaf-stalks, thorns or on a stalk, also on the 
leaves ; the young egg-larva is very depressed in shape and white 
and feeds only upon the underside and substance beneath the upper 
cuticle of the young leaves; when full-grown, but not before, 
they eat the whole thickness through fi'om the edge. It rests in 
the ends of the eaten passages or ways or in the axils of the veins 
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on the undersides of the leaves and is attended in a desultory way 
by ants of the genus Prenolejns. It is sluggish, moving but slowly 
and does not easily fall, except when full-grown, when disturbed ; 
then, of course, it is much more conspicuous and cannot hide in 
axils and similar places. The pupa is formed often on the under- 
side of a leaf and is firmly attached by the tail and a body-band. 
These larvm are very much parasitized by small chalcid wasps which 
pass over into the pupa whence they emerge in due course. The eggs 
are also similarly treated by micro-ichneumons. Some larvm also are 
attacked by fungus and rot in the end. The butterfly has similar 
habits to Castaluis ethion, though it is far commoner than that 
species and inhabits drier localities. It is a good flier though not 
very strong ; quick enough on the wings though it does not as a 
rule go in for extensive flights ; it rests on the upper surfaces of 
leaves and basks in the sun w ith its wings half open ; it is fond of 
the sun and prefers light to shade. When at rest for the night it 
keeps the wings closed over the back like most of its relations and 
may be caught on grass-culms, &c., on cold mornings with the 
fingei*8 in that position in open places. The insect has a wide 
range, being found throughout India except in desert tracts ; 
Ceylon; the Andamans and Nicobars; Assam ; Burma; and into 
the Malayan subregion as far east as the island of Timor. 

Figures 46 and 46a of Plate G ai*e fairly good representa- 
tions but have the undersides too yellow ; they should be pure 
white. The blue on the upperside of the male is, perhaps, too 
dark. 

Notb : — On ezamininK the covering of the body of the larva under the ml- 
croBCope, the star-topped hairs are seen to be tubercular, thick-stemmed, cylindri- 
calf branched into triangular teeth at the top (the star), the stem sometimes short, 
sometimes non-existent ; from the centre of the star is extruded a transparent 
body shaped like a trianKular paper ba^ with one side open, sometimes like a 
spear-hei^ ; these bodies can seemmprly be withdrawn inside the tubercle at will ; 
the stars are very numerous on the bioad, dorsal colour-band, nearly non-existent 
laterally on the body where they are reduced to low tubercles with small extruded 
bodies like the others ; the stars very thickly crowded oooasionally on the dorsal 
band, the tubercles scattered on the sides ; the star-tubercles on the dorso ventral 
margfin lon^er-stenimed ; the lon^, simple hairs of the dorso-ventral fringre 
joint^-lookintr, oooasionally minutely and sparsely feathered, all from oyllndrioal 
tubercles which are often minutely and sparsely spined. 

16. Genus — L ampides. 

There is only one insect belonging to this genus, namely Lampides boetiou%, 
tho most widely spread of all the LyctBnidee except Evei*e8 ai'yiade$. It exists 
throughout the whole of the old world ; Europe, Asia, Africa and Australia 
and the Hawaiian Islands. The eyes are hairy. Body slender, short. 
Palpi directed straight out in front in the female, directed upwards in the 
male, second joint overreaching the head by half its length, clothed with 
long, appresaed scales ; third joint long, slender and naked ; legs slender ; 
antenncQ with a lengthened, grooved pointed club. The butterfly represent- 
ing the genus is known in England as tho Long-tailed Blue but it is rare 
and difficult to get there. The transformations are known and will be 
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found below ; the larva and pupa aro altogether normal ; the former feed- 
ing upon leguminous plants of various kinds. The butterfly is one of the 
commonest in India in the opener parts. 

i6i. Ltntpides boetlcus, Linn, — Male and female. The outer margins of 
wings with tile parts between the veins outwardly convex. The bases of wings 
on the undersides blackish and powdered with white scales. Male. (PI. 
Gr., fig, 48) — Upper&ule : violet-blue, the wings covered with white 8cale*like 
hairs over the ordinary scaling, which gives them a frosted appearance, 
only a very slight fringe of hairs to the inner margin of fore wing. 
Fore wing : costa very narrowly, termen evenly and more broadly brown. 
Hind wing : costa and apex broadly, termen very narrowly brown ; inter- 
spaces 1 and 2 with, each, a more or less rounded, subterminal, black spot, 
the latter, the larger and blacker, each surrounded by an obscure ring of 
whitish or bluish of a shade lighter than the ground-colopr. Cilia of Ixith 
fore and hmd wings silvery-white, with a brown line along their bases that 
becomes medial before the tornal angle of the hind wing ; thread like tail 
black, tipped with white. Undernide: pale greyish or brownish ochraceous. 
Fore wing : transversely crossed by the following more or less parallel, pale- 
brown fascijv : — one pair across the middle of cell, another pair at the end 
of the coll, not extended above or below it, five beyond ; the (irst two of the 
latter group broken at veins 2 and 3, the lower portions shifted inwards 
out of line with the upper portions ; the next short, not extended below 
interspace 3 and narrowed to a point posteriorly ; the subterminal two 
complete, curved, the outer one the narrower and macular. None of the 
fascite extend quite up to the costa. Hind wing : transversely crossed 
before the terminal markings by eight or nine pale-brown fascite similar 
to those on the fore wing but more or less fused and broken and the inner 
on<*8 posteriorly curved upw'ards ; these are followed by a comparatively 
broad band of the ground-colour ; and broad, inner, subterminal, pale-brown 
fascia and an outer series of similarly-coloured spots ; these markings 
posteriorly interrupted by a black spot in interspace 1 and another, 
larger, in interspace 2, the latter iinvardly margined with ochraceous ; 
bo^ spots with superposed metallic bluish-green scales. Antennec, head 
(frons white fringed with black), thorax and abdomen brown ; the shafts of 
the antenn«» ringed with white, the long flattened clubs orange inside, 
the thorax with some bluish-white pubescence ; beneath : the second joint 
of palpi fringed black in front ; its thorax and abdomen white. Female. 
(PI. G., fig. 48a) — Upper side \ brown; in some specimens with; in 
others without, some iridescent bluish scaling at the bases of the wings 
which sometimes extends outwards towards the disc. Fore wing ; ante- 
ciliary black lines, and in a few specimens traces of an inner subterminal 
series of bluish spots in the interspaces more obvious posteriorly than 
anteriorly. Hind wing: a postdisoal, transverse, pale macular, fascia, 
often absent and always more obvious anteriorly than posteriorly, followed 
by a subterminal aeries of white ringed spots, the posterior two of which 
are jet-black and always present, the anterior one crowned with orange ; 
the anterior spots brown, of a shade slightly darker than the ground-colour 
and not always present, though in most specimens fairly well indicated ; 
lastly, a prominent antociliary blaok lino. Cilia of both fore and hind 
wings white with a line of brown along their bases. Under side ; as 
in the male. Antenme, head, thorax and abdomen similar to those of 
the male but paler on the upperside. Expanse : Male and female, 34-88 
mm. 

Egg. — Turban*sAap 0 cf, flat on top and at bottom, depressed in the 
central third of the top ; surface shining, very minutely granulated 
oovered with irregular 4-6** and 6-sided cells with fine, thin, low 
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wallii at the corners of each coll is a raised thick-topped exoresoenoe or 
knob of varying height ; the diameter of these cells decreases on the flat- 
tened top from the circumference to the micropyle in the centre until, 
immediately around it, there is no sign of them. The colour is light green 
with the ridges and knobs white. 

Larva. — Woodlouse shaped and normal. The segments are well-marked ; 
the lateral outline is oblong from segment 3 to segment 10, the dorsal line 
is fairly convex, segment 2 low and flat with a large, central, 4-sided 
depression at each lateral corner of which is a minute, black tubercle; the 
shape of segment 2 is semicircular ; the shape of the anal segments is 
sloping dorsally, where it is also flattened, the extremity narrowing and 
eventually curved or rounded ; segment 3 is suddenly somewhat higher 
than segment 4; segments 3— >10, both included, have 3 indentations 
on the surface, one small, round and dorsal, the others — lateral, 
longitudinal and one above the other — somewhat changeable with the 
motions of the body ; there is no sign of gland or organs on segments 
11, 12. The spiracles are situated in the bottom of the lowest longitudinal 
depression, being very light brown in colour, small and round. The surface 
is covered with very minute, appressed hairs, sometimes shining, some- 
times a few brownish ones ; the dorsoventral margin with similar, erect 
hairs, longest round the anal margin. The head is hidden under segment 
2 but has a long neck, the colour being shining yellow with a black-margin- 
ed clypeus and black eye-patch—- sometimes it is said to be altogetiier 
black or ochraceous pale brown. The colour of the larva is either dull or 
bright green or rose with a double, dorsal, yellowish line and a subspira- 
oular, similar one ; it may be plain green with a darker dorsal and subspira- 
oular line or it may bo tinted with rose and even have diagonal, lateral 
lines. L : 11 mm.; B : 4 mm. 

Pupa. — ^In shape exactly the same as that of Jamides bochus except that 
the anal end is more broadly rounded ; the abdomen is broader than 
the breadth at shoulders ; there is no constriction at segment 4 ; the 
thorax is rounded and slightly compressed ; segment 2 is square in shapfl^ 
seen from above, its front margin is gently curved, the head beneath It 
high. The spiracles of segment 2 are small, oval, yellow. The surface is 
smooth, shining. The colour is dull or bright green, with a darker dorsal 
line, a double row of subdorsal, black specks and, some-times, a lateral 
doable row also ; the colour may be greyish with more plentiful black 
dusting and marking. L - 8 mm. ; B : 3*2 mm. 

llahiis . — The egg is laid on the buds (and stalks) of flowers into 
which the little larva, on emerging, immediately eats. It feeds upon 
the carpels and generally avoids coming out into the open ; when 
full-grown, however, it has to come out and then feeds upon the 
young pods, resting on their outer surfaces. When flowers are 
still on the tree, it prefers the enclosed, tender carpels and often 
Tails to the earth with the blossoms ; the pupation then taking 
place in a crevice of the soil or on a clod of earth, &c. The pupa 
is attached rather loosely by the tail and a body-band as usual. 
The buttei*fly is exceptionally strong on the wing and flies long 
distances at a stretch, is fond of the sunlight and may be found in 
any open land (or, indeed elsewhere) seeking refreshment amongst 
the low herbage in grasslands and scrub jungles in the dry season 
in India. It often lights on the ground and is fond of flowers and 
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surface moisture. It has been bred on the flowers of Buiea 
frondaa known as the Flame of the Forest ; on Crotalaria capeiiaie, 
on the Common Pea, Meliloius and ou other leguminous plants, 
devouring the ^eeds. This is the Long-tailed Blue of England 
where it is, however, rare. It is found throughout Southern 
Eui*ope, Africa, almost throughout Asia except in the very North, 
right away to, and also in, Australia. 

The figures 48 of the male and 48a of the female on Plate G are 
both two dull and dark and too pink ; the male upperside in nature 
does not show the light streaks along the veins and subterminally 
on the fore wing ; the female has the blue lighten* on the upperside 
and the white of both upper and undersides should be much less 
pure. 

With this genus ends, tor the purpose ot these papers, the sub- 
family of the Ijyccvnincv characterized by normal legs, veins 5 and 
G of tore wdng being distant at bases, vein 7 terminating at or 
before apex on costal margin (differentiating it from Curetiiice and 
JAphynno}^ subfamilies which each contain only one genus, the 
former with two species, the latter with only one) and by having 
the outline of the wings quite entire with, at the outside, only 
a single, thread-like tail at the extremity ot vein 2 of the hind 
wing; this last character separating it off from the subfamily 
Theclinoi which all have a rounded lobe at anal angle as well as 
a tail, often also extra tails at veins 1 and 3. The subfamily 
Arhopaliim can at once be separated by having veins 5, C of the 
fore wing close together at their bases ; an easy matter to settle 
with an ordinary lens and a little benzine. 

17. <lena8— CuRKTis. 

This 18 a single genus in the subfamily Curetina* and consists of two species 
f Aeftt and recognised by Hewitson, deNict^ville and Bingham though 

de X^io^ville enumerates no less ^than 7 varieties of the former species 
described by different authors and Bingham, 4 ; and 6 and 7 respectively 
of hulU. The butterflies are powerful fliers, quick and strong on 6ie wing, 
are of large size varying from 1*6 to 2 inches in expanse, the males a nch 
coppery red on tho upperside with a broad or fine black border, the 
females white or oohreous with black borders that, m certain oases, 
completely obliterate the discal, light patches ; the undersides of both are 
white, more or less pure and glossy in theth^ silvery- white or silvery- 
greyish in hdiB with transverse markings and dots or specks of blackish ; 
the outline of the wings of iheiit is even and constant, whereas, in the 
other species, the outline is extremely inconstant running to a falcate 
apex in the fore wing and production of the anal angle and outer margin 
in the hind wing. The distribution of the various forms gives no clue to 
their claim to be treated as distinct species. De Nicdville says he knows 
no character by which the variable females of thetU can be paired with the 
more constant males. The larva is most abnormal both in shape and in 
the possession of permanently exerted tubes of considerable length to the 
organs on segment 12. The pupa is also exceptional being nearly semi- 
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opherioal in shape, The geographical range of the genus is oonfinsd to the 
Indo-Malayan Region. 

188. Ouretit tNtifi Drury,— Male (PL H., fig. 66)---U^ppemdei no hairs 
on the disc ; dark ouproous red, glossy and shining. Fore wing : no fringe 
of hairs on the inner margin after base ; base irrorated with dusky scales ; 
oosta edged with a narrow, inwardly jagged, jet-blaok band that broadens 
to the apex, thence continued along the termen, decreasing in width to 
the tornus ; opposite the apex the inner edge of the black is more or less 
acutely angulate. Hind wing : base and dorsum broadly but slightly 
irrorated with dusky scales ; oosta narrowly, dorsal margin more broadly 
pale ; termen very narrowly and evenly margined with black. Undertide : 
shining silvery -white. Fore and hind wings crossed transversely by discal 
and inner subtormiual, somewhat lunular dark lines and a more or loss 
obsolescent outer subterininal lino of minute dark dots. These markings 
generally very indistinct but traceable ; in some spocimons more clearly 
defined but never prominent. Antonnm (club not flattened, it and shaft 
orange red insido), head, thorax and abdomen dusky black; in some 
specimens the head, the thorax laterally and the base of the abdomen 
brownish mouse-colour ; beneath : the palpi, thorax and the basal half of 
the abdomen medially silvery-white, (the palpi and legs often touched with 
copper-red,) the sides and apex of the abdomen dusky black. Female, — 
(PI. H., fig 56a). Uppernide : foro wing ; dark brownish-black ; a largo 
medial patch that extends from vein 1 to vein 4, enters tho lower half 
of the cell and extends from base outwards for about two-thirds the 
length of the wing, white ; at the base of tho wing this patch is shaded anil 
obscured for a short distance by dusky grey or black. Hind wing : pale 
dusky black ; a darker, short, broad, brownish-black streak from base 
along the subcostal vein, that outwardly broadens into an irregularly 
round patch beyond which is a broad, short, upper discal, white band with 
ill-defined and somewhat difl'use margins. Cilia, fore and hind wings : 
light-brown or white. Underside : as in the male but tho markings still 
more indistinct. Palpi much longer in the female than in tlie male, legs of 
both sexes thick, tarsi broadened at extremities. Expanse : Male and 
female, 41-45 mm. 

— The egg is more or less hemisperical in shape, Tho surface is 
moderately shining and covered with largo, coarse-walled, deep colls 
though the walls are not actually very thick ; there are very slight thicken- 
ings at each wall-intersection though these are not always prominent* The 
largest cells are hexagonal, more or less regular and are situated f^ut the 
middle of the perpendicular sides, the size decreasing very little Upwards, 
until they get close to the deep, rather conspicuous, concave-bottomed, 
perpendicular-sided, central micropyle-cell which is about 0*1 mm. in 
diameter ; this micropylo is surrounded by seven irregular, badly-fonned, 
small cells and this row again by 9 much larger ones (0*15 mm.), the next 
row being larger still ; there are 7 rows from top to bofitom, not counting 
the very small ones round the roicropyle and the lowest row of all are also 
rather small ; there are 16 cells round the broadest part ; each of these are 
about four wall-diameters in width ; the bottoms of all are finely 
chagreened. Colour is light green with tho walls enamel-white. B : 1*15 
mm. ; H : 0*72 mm. B oi smallest cell : 0*05 mm. 

Larva (PI. II., iig. 28). — Is quite abnormal in shape being longly 
oval seen from above, the anal end somewhat narrower than th^ 
fore-end generally exoept that, occasionally, tho larva shrinks the 
portion about segment 9 into more or less of a waist ; tiie head is hidden 
under segment 2 which is more or less a short parabola in outline (e 
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quarter-sphere in shape) seen from above, with a largely tumid flange 
all round which is triangularly emargiuate in the dorsal line, the slope 
of the dorsal line being at first nearly perpendicular to the longitudinal 
axis or plane of the ventrum, this ventrura being quite flat and applied to 
the surface upon which the larva rests ; this slope diverges little from the 
perpendicular throughout its length ; segment 3 is rather flat dorsally but 
very steep on the sides and passes evenly all round into segment 4 which 
is broader and higher all round with a transverse tumidity (or ridge) 
along the hinder margin^ this tumidity being largely notched or indented 
in the dorsal lino ; segment is similar to segment 4 but the tumidity 
along hinder margin, more widely notched and more pronounced, if lower 
than that of that segment —segment 4 is the highest part of the pupa and 
the tumidity (or ridge) does not extend so far down the sides of the 
larva on segment 4 as on segment ; the anterior margin of segment 6 
is perpendicularly below the top of the tumidity of segment 5 ; the 
succeeding segments 7-11 are more or less normal, ail telescoped into 
each other, the transverse section of the larva along that portion being 
semicircular ; segment 1 2 is slightly brf)ader than segment 1 1 (very little, 
however, often not visibly) but is dorsally > much higher owing to there 
being a pair of long, fleshy, stiff, cylindrical tubes or towers, standing out 
more or loss perpendicularly from tho surface, rising from shortly conicals 
broad bases, these towers as long as the larva is high at that place emit- 
ting, when the larva is teased, each from its top, a long brush of fine, pur- 
ple, white-tipped hairs or threads which is whirled round rapidly for a short 
time and then suddenly withdrawn; segments 18 and 14 behind are a more 
or less quarter-spherical piece though dorsally slightly flattened perhaps; the 
gland on segment 11 is not present but there is a transverse depression ; 
there is no dorsal depression on segment 2. On tlie whole the larva is 
broadest and highest at segment from where tho dorsal line descends in a 
gentle curve to rise again to segment 12 a little ; the lateral line is straight. 
The Aead is hidden under segment 2 and rarely protruded ; it is shining 
light yellow in colour with the eye curve and i)oint8 of the mandibles black, 
the labrum light, tho ligula brown, shallowly emarginate. Tho spiracles 
are of o«Klinary size, oval in shape and nearly white or brownish-white in 
colour. The surface of the larva is covered with a shagroening of minute, 
water-bubble-like ribbed blisters from each of which rises a minute, 
appressed, often flattened, hair; a few, dispersed, longer, appressed, yellow 
hairs here and there on each segment and there are some much longer, 
simple, appressed hairs disposed along margin of segment 2 and hinder 
margin of segment 14 (though these hairs are still very short) ; in the place 
where the depression on segment 2 is situated in the majority of lycsenid 
larvae the surface is here also covered with minute, ribbed, hemispherical 
tubercles like the rest. The colour of the body is dark-green or rose-green; 
the top of segment 3 is pale rose, bordered with white posteriorly along the 
hinder margin, the lateral border being more or less diagonally down from 
the dorsolateral region on each side, running backwards ; segment 4 similar, 
the white hinder margin continued down to the dorsovontral margin ; 
ae^ent 6 is also rose-coloured on tlie back slope of the tumidity but is 
otherwise dark-green, paling backwards ; the rest of the segments similar ; 
all the segments are lighter on dorsum separated from the darker, lateral 
colouring by a short, still lighter — nearly white in some specimens — line or 
band which only reaches the lateral region except on segment 9 where it is 
very much broader and produced down to the spiracle and above it on to 
the next segment on eaoh side ; there is a dorsal, interrupted line of dark- 
green sometimes : segment 2 is rose-coloured and there is a light subspira- 
cnlar band or line ; uie towers are rose and dark-tipped and their surfaces 
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are slightly rough. L. : 17min. ; B : 5*5mm.; H: 5 mm. ; L of towers : 
8mm. 

Pupa. (PI. 11., fig. 28a) — The shape of the pupa is also abnormal (PI. 11., 
fig. 28a). It is semi-ellipsoid out through the longitudinal axis, somewhat 
abnormally broadened behind and narrowed in front ; the head is altogether 
ventral ; tlie body is highest at the thorax and of the same height as far as 
the common margin of segments (5, 7 , broadest at the common margin of 
segments 7, 8 ; the ventrum being absolutely one plane, quite fiat and 
closely applied to the resting-surface ; there is no oonstnction behind 
thorax either laterally or dorsally ; the front margin of pupa is semi-cirou- 
larly rounded ; the anal extremity is hoof-shaped and narrowed and there 
is slight lateral constriction just before it, the dorsal slope of the front of 
the pupa is perpendicular to the longitudinal axis of the body as well as 
the edges of the pupa all round as far down as segment 10 ; the dorsal lino 
of the anal segments are inclined to the resting surface at a considerable 
angle. The spiracles of segment 2 are linear and white ; the rest are 
narrowly oval and of ordinary size. The surface is minutely punctured," 
shining, covered with a sparse clothing of short, erect, white hairs on the 
front of the eyes ; a rugose, yellow, spade-shaped surface with its apex 
directed forwards on dorsum of the posterior slope of thorax. Colour green 
or rose with a subdorsal and lateral, obsolescent, darker band and the 
spade-shaped, large and conspicuous, yellow mark on dorsum of the hinder 
slope of thorax. L. 10mm. ; B : 7mm. ; H : 5mm. 

Hahiis . — The egg ia laid on flowers or young leaves upon which 
the larva always ; it rests, in its earlier stages, always on the 
undersides of leaves but, when full-gi*own, it is often found on the 
uppersides. It is never attended by ants. The eggs take three 
days to hatch. The little larva eats its way out through the top 
and sometimes eats the shell as a first meal ; it then eats the young 
leaf in holes and is, in its first stage, without any sign of the 
towers on segment 12 ; these appepr in the second stage. It 
starts eating from the edge of the leaf from the third stage. It 
grows rapidly, taking only ten days from the time it comes out of 
the egg until it changes to a pupa ; the butterfly appears in about 
four days after pupation. The pupa is formed on the upperaide 
of a leaf as a lule and ia attached strongly by the tail and a tight 
body-band. It makes a quick, knocking noise when touched by 
moving up and down in a veiy small angle from the tail. The 
butterfly is a strong and powerful flier, the male being found 
basking on tree-tops and elsewhere on the uppersides of leaves in 
the sun, the wings slightly separated from each other ; it darts at 
any passing object and, piirsuing it a short way, returns often to 
the same perch, or flies about backwards and forwards seemingly 
just for a little exercise before doing so. When at absolute rest 
it sits on the undersides of le>ave8 with the wings closed and only 
the white undersides showing. The female is more often met with 
amongst the undergrowth near the ground but also flies high at 
times. She also basks for short periods like the male but lower 
down as a rule and ia not often seen on hill-tops and high trees. 
They both like the sun but do not seem to come much to flowers ; 
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they may be Been, ho'wevor, sucking up moisture from damp places 
in the hot weather* The foodplants of the larva are Pongamia 
glahraf the Indian Beech ; Derris ecandens ; Xylia dolahriformis ; 
Abrus precatoriuB ; and various other leguminous plants ; also, 
according to de Nic^ville, Heynea trijuga of the Meliaeea\ The 
range of Cv/retis theiis is: the whole of India; Ceylon; the 
Andamans and Nicobars ; Assam ; Burma to Sumatra and 
Java* 

Plate H, figures 66 and 56a are good pictures of male and female 
Cureiis ihetie. 

163. Cureiis bulitv Doubleday and Hewitson. — Male. — Uppereide: fore 
wing : velvety-black, an elongate, broad, medial, patch dark orange-red, 
that extends from base outwards for about three-fourths the length of the 
wing and fills the area from vein I to the middle of the cell ; in some speci- 
mens diffusely spread below vein 1 near base, but there shaded with dusky 
black ; the outer margin of this red patch unevenly rounded. Hind wing: 
brownish-black, a large orange-red spot above vein 8 to near apex, in- 
wardly extended into the coll to near the base of the wing and posteriorly 
diffuse below vein 3, but in the cell thickly overlaid with dusky-black 
scaling and posteriorly shaded with long brown hairs that in certain lights 
take a golden tint ; above the cell extended from the base of the wing to 
the inner margin of the orange spot is a prominent broad streak of a shade 
darker than the ground-colour ; abdominal fold pale pinkish-brown. Under- 
side : silvery-white with sparsely scattered minute black dots. Fore wing : a 
discal and inner subterminal series of sometimes very indistinct, somewhat 
lunular, black markings that form broken, anteriorly convergent bands, 
which are continued over the hind wing to the tomus ; beyond these, on 
both fore and hind wings, succeeds an outer, subterminal series of minute 
black dots, in most specimens very indistinct. Antennie, head, thorax and 
abdomen dark brown ; sides of the abdomen golden brown ; benoatn : palpi 
(third jpint only, the tip of second joint blackX thorax and abdomen white. 
Femalb. Uppereide . moye or less as in the male, but the dark orange- 
red medial patches replaced by white and much larger. On the fore wing 
this white patch extends above the cell, the discocellulars closing which are 
prominently marked by a black tooth, and posteriorly it reaches the dorsal 
margin. On the hind wing the white paVh is very largo and in some speci- 
mens very diffuse* Both fore and hind wings are shaded at the base by 
dusky sc^es and in many specimens the markings of the underside are 
plainly visible by transparency ; the broad, black streak above the cell on 
the hind wing is present in some, absent in other specimens. Underside - 
mund-colour and markings as in th.e male, but much more prominent. 
Expanse : Male and female, 46-60 mm. 

Larva and pupa . — The species has been bred in Kanara in the year 1694 
on the flowers of Ougeinia dalbergioides^ Benth., known to commerce as 
Chittagong Wood, a moderate sized or large tree which bursts out into 
profuse pinkish-wldte blossom, before the appearance of the leaves, in the 
hot wea&er. The caterpillars and pupee did not differ much from those 
of CwreHe thetie as far as memory serves, but it was before the days when 
the writer was much interested in the subject. The specimens of the 
butterflies are, however, still quite perfect and are the only ones that have 
ever b^n seen in Kanara* 

.^Himalayas from Kumaon to Bhutan ; Central India ; Pachmari; 
Southern India : the Wynaad, Kanara ; Assam ; Sylhet ; Upper Burma ; 
Haymyo, 8000'. 
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This accounts for the subfamily Curettnof, distinguished at once from 
Biphyrina (which does not concern us here) by the smaller size of the in- 
sects and the coloration ; from Arhopalina and Poritiina (which also does 
not concern us) by having veins 5, 6 of fore wing rather far apart at their 
bases besides by their general coloration and facies ; from Lycanina and 
Theelirue by vein 7 of fore wing terminating after the apex on the terminal 
or outer margin (in those two subfamilies it terminates at or before the apex 
on the ooHal margin). However^ even without reference to veins, the two 
forms of Cuyeti* once seen can never be confused with anything else as they 
have characteristic colouring both above and below. Ibe larval stage is 
also thoroughly characteristic for there is no other lycoenid insect with a 
similar caterpillar recognizable at the first glance by the greatly prolonged 
cylinders to the organs of segment 12. The hemispherical pupa is also not 
to be mistaken. 


( To he continued.) 
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INDIAN DRAGONFLIES. 

BY 

Major F. C. Fraser, I.M.S. 

(With 12 Texi-ftgures), 

( Continued from page 627 of Volume XXV). 
Pai-t III. 

Genus— Lyriothemis. 



^ig. 14. — Male sexual organa o! X. aciffastra ( x 12). 

„ 16. — Female sexual organs of L. clet$ ( x 12). 

„ 16. — Male sexual organs of Z, olein ( x 12). 

Lyriothemis, Brauer (1868). 

CalothemU, Selys. 

Head large ; eyes moderately contiguous ; forehead narrow, somewhat 
rounded, prominent and in tho male of one species, with a sharp anterior 
foreborder ; sutures moderately deep ; vesicle notched. 

Prothorax ; posterior lobe small, arched, not projecting. 

Thorax robust. 

Legs robust, armature in the two sexes almost identical, that of the hind 
femom, a row of gradually lengthening and moderately small spines ; 
tibial spines numerous, fine and moderately long. Claw-hooks ordinary. 
Abdomen short and depressed ; in the male somewhat dilated at the base 
and then gradually tapering to a point at the anal end ; in the female 
cylindrical and with the lateral borders nearly parallel. 

Sexual organs of the male : tentaculae large and markedly differentiated, 
the internal segment indented. Superior anal appendages small. 

Sexual organs of the female : border of 8th abdominal segment much or 
only slightly dilated according to species ; vulvar scale very small and 
made up of two opposing valves. 

Wings long and narrow or moderately narrow, hyaline or with but a 
poorly marked spot at the base ; reticulation close ; trigone of forewing in 
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line with that of the hind ; seotore of arc fused for a short distance in the 
forewing^ for a somewhat longer distance in the hind \ arc usnally lying 
between the 2nd and 3rd antenodal nervures or occasionally between the 
2nd and 3rd (this point very variable); dth nervure in the hindwing 
springing from ^e anal angle of trigone ; antenodal nervures 9*18, the final 
complete ; base of trigone in the hindwing generally at the aro or it may 
be a little distal or proximal; 1-6 cubi^l nervures in the forewing, 
2 or more in the hind; supernumerary nervures to the Bridge very 
often present ( this point very variable ) ; trigone in the forewing very 
broad, traversed ; sub-trigone in the forewmg with 2-5 cells ( usually 
3); trigone in the hindwing traversed, seldom entire; the distal side 
straight or bent ; 4th nervure slightly convex or with a distinct costal 
bay ; the end bent strongly or slightly basalwards at the termen : generally 

1 row of cells between 6 and 6 a\ discoidal field in forewing beginning with 

2 to 3 rows of cells and then gradually or markedly dilating towards the 
termen ; 8th nervure moderately or strongly curved ; generally 2 rows of 
cells in the anal field of forowiug, moderately developed in the hind ; loop 
markedly variable and presenting all grades of development from a small 
obtuse angle to a completely developed apical segment. 

Stigma medium. Membrane small. 

KjfiY TO Species. 

Wings relatively short and rounded. 

Antenodal nervures numbering 9-10. 

Distal side of trigone in hindwing moderately bent. 

Only I cubital nervure in the forewing. 

Aro usually between the 2nd and 3rd antenodal 
nervures and never distal to the 2nd. 

4th and 6th nervures bent very slightly at the termen. 

Apex of loop relatively short . . . . . Z. octfyasfra. 

Wings relatively long. 

Antenodal nervures 13-19, 

Distal side of trigone in forewiug strongly bent. 

2 to 3 cubital nervures in forewing. 

Aro generally between the 2nd and Srd antenodal 
nervures and never distal to the 2nd. 

4th and 6th nervures bent very strongly at the termen. 

Apical segment of the loop well-developed and a large 
outer angle present Z. cUu, 

7. Lypictliamit aclgastra, Brauer 

Calothemie aeiga»tra, Selys. 



Fig, 17, — Wings of L, aagoitra (X2). 
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Expanse 52 mm. Length 80 mm. Stigma 2 mm. 

Head ; labium bright yellow ; the middle lobe dark brown ; labnim and 
face bright yellow ; vesicle and forehead u glossy motallio blue. 

Prothorax black. 

Thorax black with bright yellow markings as follows : — A broad humeral 
stripo ending about half-way as traced upward, a tiny, inconspicuous spot 
in line with and above the latter, laterally a broad, somewhat sinuous 
stripo crossing the thoracic spiracle, separated from tho humeral stripe 
by somewhat less than its own breadth, a second stripe posterior to the 
spiracle on tho lower two-thirds of the side, a spot al^ve it and the 
greater part of the metepimeren yellow. Underside of tho thorax deep 
black, crossed by two small transverse, yellow stripes. Abdomon generally 
deep black ; segments 2 to 5 frosted thickly with white and so appearing 
blue. Deep black below, powdered with yellow ; a yellow spot on both 
sides of segment 1, the distal border of segment 2 striped narrowly with 
yellow ; tho distal borders of segment 8 to 7 similar but the stripe rather 
broader. 

Legs black, with tho inner sides of the anterior femorio yellow. 

Base of wings yellow, this colour becoming paler and more diffuse as 
traced towards the trigone. 

Secondary sexual organs of the male : tentacular shaped like an oval leaf, 
outwardly black, yellow in front, behind and on the inner side ; the inner 
angle prolonged backward as small hooks ; lobe narrow and about Wo- 
thirds the height of tentaciihe. 

Neuration of the wings very variable. 

2-3, 2-3 1 

Type Arc ; Cubital nervures — ; No supemumerarv nervures 

2-3, 2-3 2‘2 

1-0 

to Bridge ; Hyportrigones traversed 

0-0 

Female : unknown. 

Hab. Burma and Bengal. 

I. I^riothamis olaitf Brauer 



Fig, 18. — Wings of X. c/«s ( x 2). 

Expanse 78 mm. Length 42 mm. Stigma 2 mm. 
Thorax dark brown or black marked with yellow. 

Abdomen partly or wholly red. 
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Wings : base always hyaline, the apex smoky or greyish brown, and in 
some species the whole wing smoky. The neuration more constant than 
in aoipaitra ; the discoid al field of forewing strongly dilated at the termen; 
arc situated at the 2nd antenodal nervure or beyond it, and occasionally 
as far distal as the third ; 8th nervure strongly convex ; 4th and fith 
nervure strongly bent towards the termen. In the males, generally 
only 1 row of ceUs between 6 and 6a \ in the females a row of double cells. 

Size very variable and the wings often showing asymmetry. 

denital organs of the male : the lamina lying very low, the tentaculos very 
large and prominent, shaped as an arched cone, with a somewhat sinuous 
sui^ace, generally meeting at, or actually crossing each other in the middle 
line ; the lobe long and narrow, right-angled, a little dilated at the end and 
cut straight away below, coated with long, stiff hairs, and rather more than 
half the height of the tentaculfe. 

Female genital organs : lateral borders of the 8th abdominal segment 
not dilated ; the 8th ventral plate separated from the vulvar scale by a 
narrow margin ; the vulvar scale very small and bisected by a triangular 
notch nearly up to its base ; 9th ventral plate prominently keeled and not 
prolonged posteriorly. 

Hab. Burma. 

Ris mentions a male specimen in the British Museum from Col. Bing- 
ham, Burma, which he places provisionally as cleisJ*' Its body is frosted 
white ; there is only 1 cubital nervure to the forewing ; 3 cubital nervures 
in the hind ; the wings relatively narrower than in other specimens of 
clek, but the discoidal field shaped as in this species ; bright yellow, basal 
rays to both wings; a flattened hook on the inner border of the tentaculie. 

Abdomen 32 mm. Hindwing 3H mm. Stigma 2 mm. 

Hab. Bhamo. 


Genus— POTOM AECH A . 



Fig. 19. — Wings of Potcmarcha (x2). 

Potomarcha, Karsch. 
jLibeltuia, Rambur. 
drthetrum, Kirby and Brauer. 

Head moderately large ; eyes broadly contiguous, for about as long an 
extent as the breadth of the occipital triangle : forehead flatly arched and 
without a distinct foreborder , suture moderately deep ; vesicle high, nar- 
row and notched. ^ a ; 
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Proihorax lobe very small, spherical, slightly convex, not projecting. 

Thorax robust. 

Legs moderately short ; hind femorte with a few widely distant, gradu- 
ally lengthening spines ; tibial spines moderately numerous, short and 
slim ; claw -hooks ordinary. 

Genital organs. : {see species). 

Wings long and moderately narrow ; reticulation close ; trigone in the 
forewing a little distal to the trigone in the hind ; Bect^)rs of the arc in 
forewing short, in the hind moderately long ; site of arc a little variables 
generally between the 2nd and 8rd antenodal nervures, often at the 2nd, 
rarely between the 1st and 2nd ; 8th nervure in the hindwing at the tri- 
gonal angle ; antenodal nervures 11^ to IdJ (in seven consecutive specimens 
examined, these numbered Hi, 12J, 13^, Hi, 15 11 and 14.^.); base ol 
trigone in the hind wing at the arc ; the <3Utor side of the latter trigoni' 
concave ; 1 cubital nervure to all wings; no supernumerary nervures to the 
Bridge ; trigone in the forewing moderately narrow, at a little more than 
a right angle in relation to the hypertrigone ; all trigones traversed ; all 
hypertrigones entire ; 4th nervure with a strong dt>nble curve at its middle; 
the discoidal field with nearly parallel borders, but slightly dilated at the 
termen, with 3 rows of colls ; 2 rows of colls between 5 and 6a ; anal field in 
fore wing with 2 to 3 rows of cells, in the hind, wide and with a well-deve- 
loped loop, the outer anglti of which is nearly right-angled and extends 
about 2 cells breadth distal to the apex of the trigone. 

Stigma large axid narrow. Membrane large white or greyish. 

9. Potamareha obMura, Karsch. 

Lihellula ohftcura^ Uambtir. 

Ort/ieirum obneuva^ Kirby. 

Lihellula cont/enev^ Itambur. 

Orthetruvi ChntjeneVy Brauer. 

Potamarcfui congpner^ Selys. 

Expanse 68 mm. Length 45 mm. 

Head : eyes brown above, laterally and beneath a slatey, opalescent blue ; 
occiput small, dark brown; vesicle dark brown; front, epistome and 
labrnm a dirty, creamy white ; labium yellow. 

Protorax ; black ; in the male heavily frosted with white and so appearing 
blue; in the foinrtle a dark brown, with a mid-dorsal, bright yellow stripe, 
bisected with a fine black line. 

Thorax ; male black heavily frosted over with white and so appearing 
blue. The colouring varying greatly according to the age of specimens 
and also according to the season in which they are taken. Juvenile spe- 
cimens and wet season forms bear, to a greater or lesser extent, the yellow 
markings of the female described below. A complete series may be 
taken showing from an intense white frosting with no markings, up to 
others which have little or no white powdering and approach the females 
in the richness of their colouring. Female ; a deep chestnut browm or 
black with no white frosting and marked with yellow or greenish-yellow as 
follows ; — ^the mid-dorsal lino on the prothorax continued on to the thorax 
as far as the tergum, the fine black line bisecting it as on the prothorax, 
laterally the whole of the side bright yellow, with three, oblique, narrow, 
black streaks traversing it, the anterior and posterior of which are bisected 
above to form two large, Y-shaped marks. 

Wings hyaline, the apices slightly tinted with brown, in the male ; 
the area between the node and the stigma is occasionally faintly smoky ; 
in the female, the area from base to stigma, anterior to the 3rd nervure is, 
especially in the wet season forms, more or less suffused with amber tinting. 

Abdomen : ventro-dorsally dilated at the base ; the sides parallel as far as 
the 8th segment from where it tapers to a point at the anal end, a little 

19 
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depreMed at the 2nd to 7th segment, but the last four segments slightly 
dorao-ventrally dilated. The abdomen of the female is considerably 
bulkier than that of the male which is comparatively slim. The border 
of the Bth segment in the female is very broadly dilated, the ex- 
panded margins hanging down and serving as claspers for the exuded eggs 
when ovipositing. Colour in the male exceedingly variable according to 
the same factors which affect the colouring of the thorax. A complete 
senes may be taken ranging from an uniform bluish frosting over black and 
with no markings, to specimens which closely approach the females in the 
richness of their colouring. Generally, however, the first three segments 
are frosted over, the colours beginning to show through the frosting on the 
third segment. In the female the intersegmontal nodes are broadly and 
diffusely black ; a fine mid-doraal black lino runs from the Ist to the Sth 
segment, bordered outwardly by a pale greenish-yellow line. This latter 
is again bordered outwardly by black. The borders of the abdomen as 
far as the Sth segment broadly and richly coloured with golden yellow or 
oohreous. Beneath dark ochrooiis. Anal appendages long, as long as the 
9th abdominal segment, 03 Plindncal, narrow, sinuous, sloping ventralwards 
at the ends, which are pointe<1. The inferior nearly as long as the superior 
and sloping up to meet the latter, dark brown or bUck ; those of the female 
widely remote, much shorter than those of the male and shorter than the 
9th abdominal segment, cylindrical, pointed, black. 

Sexual organs of the male : tontacula small, regular in shape ; the 
lamina broad, flattened, the lower border projecting somewhat, furnished 
with numerous black spines. Outer tentacula extending widely posterior- 
wards, long and oval ; the inner a small, stout, curving hook. The lobe 
small and a little arched. 

Sexual organs of the female ; border of the 8th abdominal segment 
strongly dilated ; a small, inconspicuous vulvar scale at the end of the 
8th ventral plate \ 9th ventral plate flattened and not distinctly carinated, 
ciliated. 

Hab. India generally, Burma, Ceylon, Straits, and Sylhet. 

This dragonfly has a common habit of perching on prominent pieces of 
twig or on the twigs of bare trees. Numbers may often be seen occupy- 
ing the branches of one tree, especially just before sun-down. The males 
may often be seen resting on the coucreto sides of maWn tanks in com- 
pounds. 


Genus — L atukkcista. 



Fig. 20. — Wings of Lathreci%ia aniatica (x 2). 
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iMthreoiataf Kirby. 

Libellula, Fabrioins. 

Orthetrumf Kirby. 

LibeUulaf Brauer. 

Affrionoptera, Selys. 

Head relatively large, globular; eyes broadly contiguous: forehead 
projecting ; anterior border in the male poorly marked, rounded in 
the female ; sutures flush ; vesicle notched or bearing two small tubercles 
at its summit ; a ruff formed of small tufts of short hairs lining the upper 
margin of the occipital cavity and overhanging and partially concealing the 
prothorax. 

Prothorax small ; the lobe rounded, not projecting, naked. 

Thorax robust, coated with hair in front on the dorsum, naked at the 
sides. 

Legs ; hind femorso of the male bearing about 16 short, broad, unifonn 
spines ; tibial spines long ; claw -hooks ordinary. Hind femorm of the female 
with somewhat longer spines and less numerous than in the male. Wing long 
and narrow ; reticulation close ; node in the forowing relatively near the 
base, a little proximal to the middle of the wing ; trigone in the foro- 
wing in line with that of the hind ; sectors of arc in fore wing rather shortly 
fused, in the hind a much longer fusion ; arc between the 2nd and 6rd 
antenodal nervures ; 8th nervure in the hindwing at the anal angle of the 
trigone; to 17^ antenodal nervures; trigone in the hiudwing at the 
arc or occasionally a little distal to it ; trigone in the fore wing at more than 
a right angle in relation to the hypertrigone, traversed, that of the hind 
entire ; all hypertrigones entire ; sub-trigone of the forewing formed of 3 ceUs 
or more rarely of 4 ; only 1 cubital nervure to all wings and no supplementary 
nervures to the Bridge ; 4th nervure distinctly double-curved ; 1 row of cells 
between 5 and 5a, occasionally a few doubled cells ; 3 rows of cells in the 
discoidal field ; the latter only a little dilated at the termen ; 8th nervure 
^*atly convex ; anal field in forewing with 2 rows of cells, in the hind modera- 
tely broad ; loop long, the apex very stunted, split cells at the outer 
angle only ; the outer angle nearly equal to a right angle, extending 2 to ;> 
oeUs beyond the apex of trigone. 

Stigma largo. Membrane small. 

Abdomen: slim, keeled, triangular in cross section, parallel-sided or in the 
male, segments 3 to 5 a little constricted. 

Anal appendages cylindrical, a little bulbous near the extremities which 
are pointed and curving, black. Tho inferior appendage curving up to 
meet the superior, Tho superior aro rather longer than the Otl* abdominal 
segment. Those of the female very small, widely remote, cylindrical, black. 

Sexual organs : under species). 

It. Uthreeista asiatiea itlatloa, Hih. 

Lathreouta peotoralu, Kirb> . 

Libellula ana f tea, Fabricius. 

Orthetrum ffsiaftca, Kirby. 

Libellula peetoraliff Brauer. 

Aprionoptera eimulane, Sely^. 

Lathreoista atmulans, Selys* 

Lathrecieta terminalis, Ktiby. 

Lathreciita pectoi'alie, var. interfhmta^ Ffixster* 
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Fig. 21. — Male sexual organs of Lathrecinta asiatica (x 12). 

Fig. 22. — Female sexual organs of same (x 12). 

Expanse 72 mm. Length 45 mm. 

Head : eyes brown at the summit, a milky or opalescent blue laterally 
and beneath ; occiput black ; vesicle blackish brown ; labium, labmm, 
clypeuB and lower part of epistomo opatpie white, the epistome above and 
narrowly at the sides glossy black brown. 

Prothorax ; a violet brown. 

Thorax : a violet or purple brown frosted over with white. 

Legs black ; the inner sides of the anterior femorm paler. 

Wings hyaline ; the extreme outer edge of the apices touched with brown. 

Stigma dark brown. Membrane brownish or brownish white. 

Abdomen polychroic ; the first 3 segments reddish brown and often 
frosted over with white which gives a bluish tinge to them, the remaining 
segments a bright carmine red with very narrow, black annuli at the 
inbersegmental nodes. Some specimens have a greenish-yellow, narrow, 
mid-dorsal stripe on the first 3 segments. Other specimens instead of 
carmine red, are a rich, dark olivaceous brown. 

Female : eyes violet brown or purple coloured above and greenish yellow 
at the sides,* paling considerably beneath ; mid-lobe of labium black, 
lateral lobes bright yellow ; vesicle metallic blue with a small white spot on 
either side of the mid-ocellus ; upper part of front a dark olivaceous tint 
with a metallic green sheen, the lower part pale greenish yellow narrowly 
bordered with black. 

Thorax : a mid-dorsal greenish-yellow stripe bisected by a narrow black 
line ; broad, purple-brown, humoral stripes with a metallic sheen ; laterally 
greenish-yellow with 3 very irregular, oblique, dark, metallic green stripes, 
the anterior of which is bifid in its upper part, the middle one crossing 
the spiracle ; the posterior also bifid in its upper part. All these markings 
liable to a certain amount of variation. Beneath, the posterior stripe is 
continuous with a black square, the centre of which is greenish-yellow. 
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A rovr of greenish-yellow spots on the tergum, an anterior pair followed 
by 3 in line from, before back. 

Abdomen : a rich warm brown with a hne mid-dorsal, black line edged 
narrowly on either side by bright greenish-yellow, broadest on the Ist and 
2nd segments. This yellow again outwardly edged by a diffuse, black line. 
The lateral borders e<(ged very narrowly with black, with, in the let 
and 2nd segments a greenish-yellow stripe. The final 8 segments almost 
entirely black. 

In juvenile specimens of the male and in a brood appearing towards the 
end of the S.W. monsoon in Malabar and the Western Ghats, the mark- 
ings are almost the same in the two sexes. The thorax markings in the 
male are in old and dry season forms almost or entirely obsolete and all 
grades are mot with from the latter up to spocimons as richly marked 
and coloured as the females. 

Genital organs of the male ; lamina projecting and rather broadly 
arched, furnished with stout vibrissie on its inner surface; tentacular 
large, the external segment projecting outwards over the lobe, the inner 
segment bearing a long chitiuous hook ; lobe smaller than usual, not as tall 
as the tentaeuln), lined internally with stiff vibrissso. 

(Genital organs of the female : specific in character ; vulvar scale small, 
lateral borders of the 8th abdominal segment not dilated, Pth ventral 
plate prolonged back beyond the anal end of the abdomen and ending in two 
curling lamina) which are thickly beset with short, stiff bristles. This 
projecting organ is easily visible to the naked eye and sufficiently specific 
in character as to determine the species from any other. 

Hab. The moistor areas of India generally, Bombay and Poona. 

A rather shy and retiring insect, usually keeping to the shelter of thick 
jungle and with habits somewhat similar to Potomarchay often collecting in 
large numbers on the bare branches of trees. 1 have never seen it visiting 
water. 


Genus — Libkllula. 



Fig. 2S. — Wings of Libellula quadrimacvXaia (x2). 

LiMMa, Bambur. 

Head mc^orately large ; eyes broadly contiguous ; forehead broad and 
projecting, but a little variable in the species, anterior border indistinct 
or moderately sharp ; suture deep ; vesicle a little notched or rounded. 
Prothorax lobe small, slightly arched, entire or with a small notch. 
Thorax very robust. 
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Legs robust; hind femores with numerous moderately olose^seti ^ery 
short, and near the end, gradually lengthening spines with one or two 
longer spines at the extreme end; femoree 3 ‘similar but the spines 
somewhat less numerous and larger ; tibial spines numerous, moderately 
slim and long ; olaw-hooks large ; in the female the armature almost 
identioal. 

Abdomen variable in shape, gonerally robust and depressed. 

Sexual organs of the male : tentaculm small with a regular and reduced 
outer segment. 

Sexual organs of the female ; border of 8th abdominal segment variable, 
vulvar scale small and not projecting. 

Wings long and narrow, in many species partly coloured. Ueticulation 
close ; trigone in the fore wing generally somewhat distal to tho trigone in 
the hind, its relation to the hypertrigone a right angle or rather more , 
sectors of arc in the forowing separated or if fused, the fusion very short, 
in tho hind a shorter fusion generally present ; between tho 1st and 2nd 
antenodal nervures, occasionally at the 2nd or between the 2nd and 8rd , 
8th nervure in the hind wing from the anal angle of the trigone ; antenodal 
nervures 12*17, tho last usually complete ; trigone in the hind wing long 
and narrow with a concave outer side, at the arc or a little distal or proxi- 
mal to it ; I cubital nervure in tho lorewing, 1 to 2 in the hind ; super- 
numerary nervures to the bridge as a rule present ; all trigones traversed, 
in the forewing generally several times; hyportrigones traversed or entire 
(this point very variable) ; sub-trigono in the forewiug with IS or more oells 
up to as many as 10 , 4th nervure with a strong double curve, first a 
costalwards convexity and then a concavity, the end being slightly bent 
towards the termen ; at least 2 to 8 rows of cells between 4 and 6, fre- 
quently 2 rows of cells for a short distance ; 3 rows of colls between 5 and 
6a ; 8th nervure in the forewing short and strongly bent. The discoidal 
field at the termen very strongly dilated, beginning with 3 to 6 rows colls, 
7a well developed * 1 to 2 rows of cells between 7 and 7a ; loop large, its 
outer angle a right angle or it may bo obtuse and extending 2 to S cells 
beyond the outer angle of the trigone. 

Membrane large. Stigma variable, moderately small or very large. 

Kry to Sprciks. 

I . The whole body including tho abdomen hairy. 

Abdomen in the male rod or ochreous, not 
frosted with blue. 

A black spot in the middle of costa and often 
another diffuse spot near the stigma. 

A black marking at the base of the hindwing 
reticulated with yellow. 

Membrane white . . guadnmaoulata 

II. The abdomen naked. 

Abdomen in the male dark brown, frosted 
over with blue. 

No black spots on the costa or near stigma. 

A rusty spot at tho base of the hindwing. 

Membrane blaok . . . . X. futva. 

II. UMIula qyadrimaculata, Linn4. 

Leptetrum quadrimaoulata, Kirby. 

Lidellula quadripunctata, Fabnoius. 

Libelluia maculata, Harris. 
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Libellula fcrrvLginata^ Oirillo. 

lAbeUula temaria^ Say« 

Expanse, male 72 mm. Length, male 40 mm. 

female 06 mm. female 36 mm. 

Head : eyes dark brown above, greenish laterally and beneath ; epistome 
(dypeuB and labrum luteous with a black bordering to the latter and a brmvn 
streak along the ocular margin of the epistome. 

Prothorax: brownish red. 

Thorax : a dull rod, covered with a lino yellow pile and bearing laterally 
two dark brown or black, converging stripes. 

Logs black. 

Wings hyaline. Antenodal nervures 16. A rich red, amber tinting at 
the base of wings, which colour in some specimens extends along the 
entire costal margin. In the middle of the costa, in the neighbourhood of 
the node a black sjiot varying greatly in size and intensity and often 
tying in a smoky area. In other specimens this spot may be absent. A 
large, triangular, blackish spot at the base of the hindwing, reticulated 
with yellow, extending from the cubitus in front, back to rather beyond 
the membrane, and outwards for a variable distance towards the trigone. 
The cubital, median and sub-costal spaces usually bright yellow. In a 
variety — “ pmenublia, Newman’’ — a brown fascia is present near the stigma, 
extending for a variable distance towards the termoo. This species is 
usually larger than quadriimculata and the abdomen is less pilose. In 
specimens from Kashmir, the nodal spot is small and the basal marking 
<loes not extend into the trigone. 

Stigma black or fuscous. 8 -5— 4 mm. 

Abdomen broad and tapering, hairy, dull red or t>chreou8, the segments 
from the distal end of the 5th, to the anal end of the abdomen, Mack. 
All segments from the 2nd to the 7th bear a yellow lunule at the sides. 

The abdomen of the female much broader than that of the male. 

Anal appendages black. 

Hab. Kashmir 700(V'~~8000". 

12. Ulwllala fulva, Muller. 

Libellula comjmrcata^ Schuoidcr. 

Libellula f var, penticay Selys. 

Expanse 72 mm. Length 40 mm. 

Hoad : eyes brown above, paler beneath ; vesicle, front, epistome and 
labrum somewhat bluish, glossy, dark brown. 

Prothorax: dark brown. 

Thorax: dull olivaceous or red or nearly black and somewhat paler at 
the sides streaked obscurely with brown. 

Legs black; the bases of the femorie fulvous; those of the female reddish 
at the base. 

Wings hyaline : antenodal nervures 12 ; the forewiiig with a rust 
coloured ray at the base ; the posterior with a similar coloured, triangular 
spot at the base. In some species the apices of the wings are smoky and 
others have the wings broadly suffused with yellow. In the forewing there 
is usually a black ray in the cubital space and in the hind wing, one in the 
siib-oostal space. In some species there may be yellowish rays in tlie 
superior and inferior costal spaces extending nearly as far out as the 
stigma. 

Stigma black or dark brown. 2*5 — 3 mm. Membrane black or dusky. 

Abdomen: dark brown, with a darker brown or black, irregular, mid-dorsal 
stripe. The proximal and distal ends of the abdomen fuscous and the 
whole, especially in the males frosted with blue. In the female, yellowish 
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brown with a well-defined^ black line nmning from the 4th to the 10th 
•ogment, expanding at the distal border of each segment. 

Anal appendages black. 

Hab. Mesopotamia, Kashmir (P) and throughout Europe. 

Genus— Obatilla. 



24 

Fig. 24.- Wing neuration of C, m&tallica (X2). 

0-afi7/a, Kirby (1000), 111. Avn. Maff. Nat. Hint. 7,5, p. 642 (1900). 

Forster, Ann. Muh. Hung, 

Hoad large ; eyes broadly contiguous ; forehead sloping strongly in front 
in the male ; more rounded in the female ; suture moderately deep ; vesicle 
rounded. 

Prothorax ; lobe, rounded very small, not projecting. 

Thorax very robust. Logs robust : hind femone with a few, thick, and 
gradually lengthening spines ; tibial spines fine, numerous ; claw-hooks 
ordinary. Armaturo of the legs of female scarcely different but somewhat 
finer and longer. 

Wings long and moderately narrow ; reticulation close ; node closer to 
the apex than to base in fore wing ; trigone in the furowing a little external 
to the line of trigone in the hind ; sectors of the arc in forewing moderately 
fused, a longer fusion in the hind ; arc between the 1st and 2nd antenodal 
nervnres; 8th nervure at the anal angle of the trigone in the hindwing ; 17 
to 22 antenodal nervures, the last complete ; base of trigone in the hind- 
wing at the arc or a little proximal to it ; the distal side of the trigone 
concave ; 1 cubital nervure to all wings ; supplementary nervures to the 
bridge generally present ; trigone in the forewing rather broad, its relation 
to the hypertrigone rather more than a right angle ; all trigones traversed ; 
all hypertrigones free ; sub-trigone in the forewing with 3 to 6 cells ; 4th 
nervure with a strong costal convexity in its middle, its end and that 
of the 6th bent strongly towards the torroen ; 1 to 2 rows of cells between 6 
and 5a ; 8 rows of cells in the discoidal field which has nearly parallel sides 
but IS slightly dilated at the termen ; a broad anal field in the hind wing 
with regular rows of cells ; loop narrow and long, extending 2 cells beyond 
the outer end of trigone. 

Stigma large ; membrane of medium size. 

The following specific characters, viz., the complete, final antenodal ner- 
vure, Hie barely dilated discoidal field, the supplementary nervures to the 
bridge and the position of the node will serve to identify this genus. 
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Key to Species. 

i. Thorax : a deep, bronze black, its middle seg- 

ment, its underside and 3 lateral bands, 
yellow. 

Abdomen : black marked with yellow. 

Lahnim • yellow. 

Wing apices hyaline. (Occasionally those of 
the female tipped with brown.) 

Antenodal nervures 1^. 2 rows of cells be- 
tween 6 and 6a . . . . . . V. lineaia. 

ii. Thorax metallic green. 

Abdomen : dark metallic green without yellow 
markings except on segments 1 to 4 in the 
female. Adult males with blue frosting on 
the first 4 segments. 

Labruni black. 

Wing apices in both sexes tipped with black. 

Antenodal nervures 20. 1 row of cells 

between 6 and 6a . . . . . C. mefpllica. 

13. Cratilla metallica, Kirby, Ann. Mag. Nat. Iliaf. (7) 6 p. 642 (1900). 
Ortfiemis m&tallica, Brauer (1878). 

Protarthemis metallica^ Kirby. Trans. ZoiA. Soc. Lon.^ 12, p. 290 (1880). 

Id. Cat., p.;i0 (1890). 

Protorthnnis metailioa, Selys, 

hesoxenia metallica, Kirby, Cat, p, 180 (1890). 

Cratilla metallica, VAs. Cat. Coll. Bely 6 . fasc. 10, pp. 152-163 (1909). 
Expanse 74 mm. Length 36 mm. 

Hoad large and globular ; eyes broadly contiguous, dark brown above, 
paler below ; face and labnim black ; vesicle black. 

Prothorax black. 

Thorax: dark metallic green as far as the middle segment which is yellow. 
Legs black. 

Wings hyaline ; the apices in both sexes, dark brown as far inwards as 
the middle of the stigma ; supplementary nervures to the bridge always 
present ; only I row of cells between 6 and 6a ; 18 to 22 antenodal ner- 
vures : stigma large, 4 6 mm. 

Abdomen: a dark metallic green, vrithout marking, in the male, and the 
first 4 segments in adult forms, frosted with blue. In the female, border- 
ing lines of yellow on segments 1 to 4. 

Anal appendages black. 

Genital organs of the male : Lamina procumbent, broadly arched ; ten- 
taculft) short, robust, procumbent, strongly curved hooks ; lobe relatively very 
large, broad and rounded. 

Genital organs of the female ; border of the 8th abdominal segment very 
broadly and foliately dilated ; vulvar scale inconspicuous, only a slight 
notch on the posterior border of the 8th ventral plate ; 9th ventral plate 
keeled, yellow, projecting slightly over the 10th segment. 

Hab. Burma and Tenasserim. 

14. Oralilla lintata, Ris. Cat. Co//. Selys. /aso. 10, p. 168 (1909). 

Cratilla lincata, Forster, Ann, Mus. Hung. 1903, p. 637. 

Ciatilla ealverti, Id. (Malabar f), 

OrthemU lincata, Brauer, Albarda and Selys. 

Agrianoptera lineata, Kirby, Cat. p. 31 (IdlK)). 

SO 
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Ne^oxmia lineata, Id* Cat, p. 180 (1890). 

ProtarthemU lineata, Selys, Kroger and Martin. 

Expanse 78 mm. Length 42 mm 

Head large and globular ; eyes broadly contiguous, brown above, paler 
beneath ; vesicle and occiput brown ; labrum yellow ; frons uietallic green. 

Prothorax : black marked with yellow. 

Thorax ; a dark, bronze black ; the middle segment broadly yellow, 5 
lateral bands and the underside, yellow. Legs black. 

Wings hyaline, the apices occasionally and in female only, a dark brown 
as far inwards as the middle of the stigma; 18 antenodal nervures; 2 
rows of cells between 6 and Ha \ usually supplementary nervures to the 
bridge ; stigma moderately large, 8*5 to 4 mm. 

Abdomen black with a long yellow, median band which is bisected by a 
dne, black, mid-dorsal ridge. Lateral lunulota of the same colour to each 
segment. 

Anal appendages black. 

Genital organs of the male ; lamina small, procumbent, the end tumid 
outwardly ; tentaculio procumbent, of nearly even length ; the inner, a 
black, curved hook ; lobe broad and rounded. 

Genital organs of the female ; very similar in shape to those of O, wtal- 
lioa. The carination of the 9th ventral plate somewhat sharper, bright 
yellow and ciliated. 

Hab. Forster gives Malabar as a district in which it occurs, but it is 
doubtful if the insect occurs there Java, New Guinea, Sumatra and 
Phillipines. ‘^Toungoo, Burma, Beeson, 1918.” 

(teiius — O kihktkum. 



Pig. 25. — Male genital organs of — a. O, chtyBostigma, b. 0, raniumnetti, 
o. O,japonieum, d. 0. sabina (xlO), e. O. aweps, f. O. fmto- 
tatum. 
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Ortketrum^ Newman (1888). 

lAbdha^ Braaer. 

Hydnmympha^ Buohocker. 

Head moderately largo ; eyos shortly or rather broadly contiguous ; fore- 
head prominent, with a distinct foreborder, flattened, above and in front, 
the flattened zone very glossy, the borders roundetl and the shape in both 
sexea nearly similar ; sutures moderately flush ; vesicle variable, either 
nearly rounded or somewhat notched above. 

Prothorax . lobe large, projecting, fringed with a rufl of long hairs, 
generally notched in the middle. 

Thorax robust. 

Legs moderately long, very robust. Hind femorie with a row of closely- 
set, numerous, moderately even, short spines and at the distal end, 2 or 
somewhat lunger ones ; mid-fomorie with fewer, gradually lengthening 
spines ; armature of the femorie of the female similar to that of the mid- 
femone of the male; tibial spines not numerous, 8 to 12 in number, stout, 
^ distant, upright or somewhat sloping; claw -hooks close to base of claws, 
robust. 

Wings long, the hind moderately broader than the fore ; the trigone of 
the forewing in line with that of the hind ; arc usually at the 2fid antenodal 
nervure or between the 2nd and 8rd or in one group, between the Ist and 
2nd ; sectors of the arc generally with a longer fusion in the hind than in 
the forewing; 8th nervuro generally from the anal angle of trigone 
(separated in chifBostigma and more or less in mfnna) ; 12 to 21 antenodal 
norvures (rarely more than 16 in Indian species); trigone in the hiudwing 
at the arc ; I cubital nervuro to all wings ; no supplementary nervures to 
the bridge ; trigone in the forewiug high and narrow, its relation to the 
hyper trigone generally more than a right angle, its anal angle basally 
directed, traversed, in some species more than once ; trigone in the 
hindwing long and narrow; its outer side moderately to strongly 
concave, entire or traversed ; 4th nervure strongly undulating and 
the end bent strongly to the ternicn ; 1 to 8 rows of cells between 6 
and 6a ; 8th nervure in the forewing short and strongly convex ; the dis- 
coidal flold wide, a little constricted near its middle but strongly dilated 
at the termou ; 8 to 4 rows of cells in the discoidal Held ; loop well-deve- 
loped ; its outer angle equal to a right angle and 4 or more cells distal to 
the outer angle of the trigone, the apical segment longer than wide ; ."1 to 
6 rows of ceUs in the anid field of hind wing. 

Stigma medium-sized ; membrane large. 

Ab&men variably shaped, moderately to very strongly dilated at the 
base, then constricted or parallel-sided or fusiform or moderately broad 
and depressed and gradually tapering to the end. 

Sexual organs of the male: the lamina depressed or projecting, coateil 
with stiff hairs or naked ; the tentacuhe well-developed as a rule, tho 
internal segment furnished with a variably sized hook ; the lobe project- 
ing or sloping, arched more or less and generally coated with stiflT bristles. 

Sexual organs of the female : border of Bth abdominal segment dilated 
as a rule but in several species not so or only slightly so ; no distinct 
shape to the vulvar scale, generally notched and with a more or Icbh 
swollen border to the 8th segment; ventral plate without any specifle or 
oonstant shape ; its styles distinct. 

The members of this genus present such romarkab e polymorphism and 
polyohroism, not only in the species but also amongst the individuals of 
the species, that the task of forming any satisfactory key is one of ex- 
treme difficulty. The key given below is not entirely satisfactory but if, 
where difficulty is met with, it be used in conjunction with the descriptions 
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of the species, a fairly useful index for the determination of the species 
will be found. 


Kky to Spboibs. 


A. Arc between the Ist and 2nd autenodal ner- 

vnres or opposite the 2nd. 

a. Abdomen of adult male not frosted with 

blue. 8th nervure from anal angle of 
trigone. 

i. Abdomen broad, depressed and tapering. 

Base of wings hyaline . . 

ii. Abdomen relatively shorter and broader. 

Base of wings golden yellow . . 

b. Abdomen of adult male but thinly frosted 

with blue, long, narrow and cylindrical. 
8th nervure separated from the anal angle 
of trigone 

o. Abdomen of adult male densely frosted with 
blue. 

i. Usually 2 rows of cells between 5 and 
a'. Abdomen broad and depressed. 12 to 
18 autenodal nervuros . . 
b‘. Abdomen narrow and tapering. 10 to 12 
autenodal nervuros. Smallest species 
of the genus 

li Only 1 row of cells between 5 and />«. 

.4* Abdomen broad and depressed. Lamina 
prominent, inclination to body>axis 45^ 

to 60^ 

bL Abdomen narrow and paralleLsided. 
Lamina depressed, inclination to body- 
axis . . 

B. Arc between the Ist and 2nd autenodal nor- 

vuros or occasionally opposite the 2nd. 
n. Abdomen densely frosted with blue. 

i 8th nervure widely separated from the 
anal angle of trigone in the hindwing. 
(Often only the hrst 8 segments of the 
abdomen frosted with blue) 
n 8th nervure arising from the anal angle 
of trigone in the hindwing, 
i'. Trigone in the hind wing traversed 
ii‘. Trigone in the hindwing entire . . 
b. Abdomen not frosted with blue. 

i. Abdomen, dorso-veritrally, strongly dilated 

at the anal end (segments ($-9). 

8th nervure separated from the anal angle 
of trigone in the hindwiiig 

ii. Abdomen not dorso-ventr^y dilated at 

the anal end, broad and depressed. 

8th nervure arising from the anal angle 
of trigone in the hiudwing. 
iL Adult male with a yellow or red forehead, 
a*. Male brilliant scarlet red. 

Wings relatively long and with a large 
basal spot in the hindwiug. 

No tuft of bristles on the lamina. . 


O. cancellatum, 
O. japonioum. 

O. tnnaeria, 

O. bi'uunrvin, 

O. fceniolatum, 

<), anoeps. 

O. ramonnetti. 


O. chrymstigmA 

O. (nangulare 
O, glaucum, 

O. sabina. 


0. teitoeeum. 
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b\ Male dull red or orange coloured. 

Wings relatively shoH. Basal spot in 
the hind smaller. 

A tuft of stout bristles on the lamina . . O. chrysis, 
ii\ Adult male with a bluish-black or violet 
metallic forehead. 

Abdomen crimson, thinly overlaid with 

blue frosting which gives it a violet • 

appearance . . (K pvainomm. 

16. Orthetrun etiraeUatuni eanoallatmii, Dur. 

Libellula cancellata, Linne. 

LibeUa cancellata^ Braiier. 

TAMlula frumentiy Muller. 

Hydranympha h^lvetica^ Buchecker. 

Expanse 68 mm. Length 40 mm. 

Hoad ; eyes bottle green above, paler at the sides and beneath ; vesicle 
olivaceous brown ; face and labnim cinereous ; labium pale yellow. 

Frothorax : brown. 

Thorar : olivaceous on the dorsum, paler or greenish yellow at the sides , 

2 short, black, humeral stripes and a dark greenish, oblique stripe on the 
side, which, latter stripe is bordered anteriorly and posteriorly with black. 
Beneath frosted with blue. 

Legs black in the male but the femorie in the female reddish with a 
black line on the outer sides. 

Wings hyaline ; site of arc variable, usually between the let and 2nd 
aiitenodals, but sometimes at the 2nd or even slightly distal to it, this 
being more often the case in the hindwing ; 8th norvure arising from the 
anal angle of the trigone ; 2 rovis of cells beta ecu 6 and 6a. 

Stigma black 2 to 8 mm.; membrane greyish, occasionally nearly white 
or nearly black. 

Abdomen broad ; the dilatation of the 2nd segment and the constriction 
of the Srd but poorly marked, somewhat depressed. The male ashy bhu* 
or yellowish, especially the basal segments, the borders of the latter, the 
distal end of the 6th and the whole of the remainder being black. The 
sutures on the basal segments, including the transverse ridge on the Srd, 
finely outlined in black. The Srd to the 6th segments each with a pair of 
black spots beneath. In the female, the borders black and an irregular, 
diffuse, dark, sub-dorsal line. 

Anal appendages black, the tips whitish. 

Genital organs of the male : lamina high and bold, the basal part, viewed 
from the side, inclined to the body-axis at 45® furnished with a moderately 
long, largish tuft of black bristles. The apex is deeply cleft into a slightly 
diverging fork, nearly pointed and turning out at an angle of 90®. Tenta- 
cuiee not as high as the lamina ; the sides shallowly cupped, the internal 
segment blunt and the hook directed laterally and horizontally. The ex- 
ternal segment lower but prominent, fiat and tumid. The lobe arched, and 
thickly coated with black bristles. 

Genital organs of the female : border of the 8th segment dilated, foliate, 
at the end of the 8th ventral plate, a narrow but deep fissure with no dis- 
tinct separation from the vulvar scale ; 9th ventral plate swollen. 

Hab. Kashmir ; throughout Europe and the south of England. 

II* Ortlitirttm Japontemn intCMiHin, MaoLachlan. 

Orthetrum internum^ MacLachlar. 

Expanse 70 mm. Length 88 mm. 

Head olivaceous ; eyes brown above, paler, olivaceous laterally and 
beneath. 
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ProthorAX : olivaceous brown. 

Thorax ; olivaceous brown with a broad, humeral, blackish stripe and a 
broad lateral stripe covering most of the space between the spiracle and 
the metepimeron. 

Abdomen olivaceous brown with very broad, dark bordering stripes. The 
abdomen relatively shorter and broader than in canoellatum. 

Wings hyaline ; a golden yellow spot at the base extending nearly as 
far as the Ist antenodal nervure and the cubital nervure in the forewing, 
and over and beyond these two points in the hind. Arc usually between 
the Ist and 2nd antenodal nervures or sometimes at the 2nd. 8th nervure 
arising from the anal atigle of the trigone in the hind wing ; 2 to 3 rows of 
cells ^tween 5 and 5a, 

Membrane black. Stigma bright yellow (3 mm.). 

Genital organs of the male : lamina high, inclined about to the body- 
axis; basal segment furnished with a tuft of long stiff bristles, end segment 
moderately narrow, blunt and divided into two small lobes by an incision 
at its apex. Tcntaculie of uniform height, inner segment foliate, outer 
only a small, blunt prominence. Lobe moderatelv high and a little arched. 

Genital organs of the female : border of 8th abdominal Bogmeiit moder- 
ately largo, foliately dilated, black. End of 8th ventral plate nearly 
<juadrilateral ; its borders tumid. Vulvar scale not distinct; 9th ventral 
}>late bluntly carinated. 

Hab. Khasia Hills, Kashmir, Kersoong and Thibet. 

17. OrUietrum trinacria, Kirby, Cat, p, 37 (1890). 

MacLachlan, Enf, Month, Map, (2) 8, p. 153 (1897). 

LiMlula trinacria, Selys. R**ine, Yn^ol, (1841), p. 244. 

J^epthemh trinacria, Brauer. Zoo!, hot, Wien, 18, p. 72 (1868). 

Lihella tnnacna, Belys. 

Libellula clathrata, Kambur. Near. p. 48 (1842). 

Libeltula Bremti, Id. 

Expanse 65-71 mm. Length 47-52 mm. 

Head comparatively small ; eyes just touching ; a deep indigo blue in the 
male; a pale opalescent green in the female; much paler beneath ; occiput 
large, black, with, in the female, a narrow, bisecting, median, yellow line ; 
occipital cavity yellow spotted with black, especially along the borders ; 
vesicle conical, deeply notched, black, tipped with yellow in the female ; 
front highly glazed, translucent in the male with the sutures outlined in 
yellow ; pale yellowish green in the female with the base narrowly black ; 
cpistome, labrum and labium translucent m the male ; pale opaque yellow 
in the female. 

Prothorax : lobe high, tumid alon^ its free border which is furnished 
with a fringe of hairs, deeply notched. In the male black, frosted with 
white or blue, in the female black with the front and sides of the lobe 
yellow. 

Thorax robust. Male black, frosted with blue and usually with no 
markings unless juvenile when a broad mid-dorsal and a similar humeral 
band may be seen showing through the frosting. Female pale yellowish 
green, the sides more or less thickly frosted with bine or white. In some 
specimens the sides and beneath are quite white. All bear black markings 
more or less obscure as follows:— a broad mid-dorsal fascia, a narrow hume- 
ral streak, incomplete above and below, laterally 3 oblique, narrow fasoisd 
which are not always present. The sutures usually outlined in black. 

Legs black in the male; yellow in the female, thefemorss being streaked 
with black. The femorm bear a row of cloi*ely-set, small spines and a 
very long stont spine at the extreme distal ends. 
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Abdomen : 2nd and Srd segironts markedly dorso-ventrally dilated, 

the 2nd bearing a strong, angulated eniinence on the dorsum, a slight oon- 
atriotion at the 4th and then almost parallel-sided to the end. Liorsum 
finely keeled, it and lateral borders minutely serrated. Male black ; the 
first 3 segments frosted with white and tho underneath completely white. 
Female similar in shape to the male but somewhat stouter, black marked 
with yellow as follows the first 3 segments broadly at the sides, the 4th 
to the 7th with a sub-dorsal stripe and a proximal sub-dorsal spot which 
are less marked and grow progressively smaller as traced towards the anal 
end ; 8th and 9th segments all black*; the 10th with a lateral, quadrate spot. 

Anal appendages long, narrow and cylindrical, black, rather longer than 
the 9th segment in the male, and as long as the 9th and lOth in the female. 

Genital organs of the male, lamina procumbent, strongly arched and 
over-hanging the tentaculie ; teiitacuho a pair of stout, curling hooks 
which first approximate in the middle line and then diverge outwards and 
backwards, black and highly glazed. Lobe of largo size, higher than the 
tentaoulm. 

Genitals of female : borders of 8th segment not very prominent, foliate, 
'broadly notched ; vulvar scale somewhat trumpet-shaped, keeled slightly 
and notched in the middle lino. 

Wings long and narrow, reticulation close, hyaline in both sexes. The 
costa and tho second series of auteuodal norvures briglit yellow. Arc 
usually between tho 1st and :^tid antii.odul ri(:r\ure8 ; trigone in the fore- 
wing traversed, in the hind entire and at the arc ; hypertrigones entire ; 
Hutenodal uervures 10 ; 1 cubital nervuro to all wings ; subtrigone formed of 
3 culls; 2 rows of discoidal colls ; occasionally the held begins with one 
row of 3; I row of cells between 5 and 5 j, occasionally some doubled cells ; 
8th nervure iu the hiudwing separated from the trigonal anal angle ; 
stigma pale yellow heavily bordered with black, 3 to 3*5 mm.; membrane 
moderately large, grey with a white basal border ; loop well-formed ; split 
culls at the outer angle only; apex short; basal part long and narrow. 

Hab. Mesopotamia. 

II. Orthetnim bniiMMin bnmiMinni Selys. 

LihelltUa brunnea^ Fouscolombei. 

Libella brunnea^ Brauer. 

LibeUa ecFruleBcetu, Fonsoolombei. 



Fig. 26.— Wings and male genital organs of 0, brvnnmm brtmneum. 
Expanse 66 mm* Length 48 mm. 
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Head ; eyes brown above, olivaceous at the sides and pale green below : 
vesiclo brown ; occiput olivaceous ; epistome and olypeus pale brown or 
greenish brown. 

Prothorax : frosted with blue in adult specimens. 

Thorax : frosted entirely with bright blue in adult specimens. Juvenile 
males and females with short, brownish, humeral bands and 2 lateral, 
ditfuse, whitish-yellow stripes. The humoral stripe bordered with dark 
brown ; the lateral bands extending from humeral region to spiracle and the 
posterior one covering the greater part of the metepimeron. The general 
ground colour a dirty brown or pale yellow. 

Legs brown. 

Wings : arc between the Ist and 2nd antenodal nervures ; 2 rows of colls 
between 5 and 5a : 8th nervure in the hindwing at the anal angle of the 
trigone; trigone in the hindwing often traversed ; antenodal nervures 
12-lG;base of wing entirely hyaline, or short, saffronated rays in tlie 
hind. 

Stigma small, reddish-brown ; membrane white. 

Abdomen of the male, the base laterally slightly, dorso-vontrally 
but little more dilated. Broad and depressed and gradually tapering to 
the end. Frosted entirely with bright blue. In the female nearly cylin- 
drical, yellowish or greyish brown, with narrow dark borders. Brighter 
coloured beneath. 

Genital organs of male : lamina low, broad and flat, inclined to body- 
axis at about 50°, the end rounded and slightly notched. Tentaouln 
uniformly high, the internal a blunt hook, directed somewhat to one side 
and backward. The external separated from it by a somewhat deep notch, 
a little depressed, cupped and oval in shape. Lobe moderately high and 
rather shallowly arched. The whole very small. 

Genital organs of the female : lateral border of the 8th abdominal 
segment fairly strongly dilated, its border spined and bordered with black. 
End of 8th ventral plate with a small shallow incision, small yellowish lobes 
projecting a little posteriorly ; 9th ventral plate tumid, flattened and 
furnished with strong, broad, lateral hooks. 

Hab. Quetta ; Kashmir, Assam. 

19- 0. taiiiolatuiii, Kirby . 

Lihellula twniolaia, Schneider. 

Libellula tcBniolata^ Brauer. 

Lihellula ariceps^ Selys. 

Ortheti^um brenhtyluyn^ Kirby. 

Orthftrum kyalinum^ Kirby. 

Expanse 60-60 mm. Length 35-40 mm. 

Head ; eyes brown above, pale opalescent green at the sides and 
beneath ; occiput, and vesicle olivaceous ; epistome and clypeus pale 
olivaceous or pale yellow ; labrum yellow. 

Prothorax ; frosted with blue, no markings. 

Thorax . in adult males, frosted with blue and the markings barely or 
not discernible ; in juvenile males, a broad, light brown fascia on the mid- 
dorsum bordered outwardly by pale olivaceous, a broad, humeral, warm 
brown fascia bordered anteriorly and posteriorly with black, laterally 2 
broad, brown fascim, bordered in front by a pale whitish green stripe, 
the hind fascia covering the whole of the metepimeron. 

Legs black, the femone yellow at the bases. Frosted densely with blue 
which conceals most of the colouring. 

Wings : arc between the 1st and 2nd antenodal nervures or occasionally 
opposite the 2nd i 2 rows of cells between the 5th and 5a, oven in the 
smallest specimens ; 8th nervure at the anal angle of the trigone or 
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ocoaetonally a shade separated from it ; 10-12 antenodul norvures ; 
hypertrigones entire ; trigone in fore wing traversed, in the hind, 
entire. 

Stigma small, narrow, bright yellowish brown, bordered heavily with 
dark brown along the costal border, ^ 5 mm ; costa and the second 
series of tho antenedal nervures and the cubital norvuro, yellow. Mem- 
brane white, grey at tho free border ; bases of wings completely hyaline or 
there maybe in tho fomales, rays in the inferior costal and cubital 
Hpaoes. 

Abdomen . very slightly dilated laterally at tho base, moderately to 
strongly dorso-ventrally. Narrow and tapering near the anal end. 
Kntiroly frosted with bright blue but in juvenile males, with markings 
showing through ; a narrow black, mid-dorsal iini^ and dark, lateral 
broador lines. 

Anal appendages black, fr4)sted with blue. 

Genital organs of tho male ; lamina broad, procumbent, iuclintid to 
body-axis 30 , rounded, at the apex, slightly notched, the surface covered 
fairly densely with long fine, grey hairs. Tontacuho small, nearly trian- 
gular, laterally cupped. The internal tentacula with a somewhat blunt 
hook, bent backwards and outwards ; the external not noticeable, 
apparent only as a broad, transverse swelli ug at the side. Lobe broadly 
rounded. 

Female: markings as in the juvenile males but much better doiined. 
Tho narrow whitish green stripes on the sides are very conspicuous and 
tho brown fascie aro well defined. 

The logs othreous or paler yellow . 

Abdomen: very slightly dilated at the base, thou cylindrical and more 
robust than in tho male. Yellowish brown in colour ; the mid-dorsal ridge 
black with a tendency to beading ; the borders especially of tho hinder 
Mogments broadly dark brown. This latter often not present in the basal 
B(*gment8. 

Genital organs of tho female : border of 8tU segment not dilated ; end of 
Rth ventral plate nearly straight, nut tumid. 

This spooies which is the smallest of the genus, show's like many of the 
others, groat polychroisra, although markedly constant in its morphology 

Hab. Gouorally throughout Continental India ; Kashmir below 5,00(V ; 
Nilgiris below the same altitude ; Ceylon and Burma. 

26. Orthetrum ancept, Kirby. 

LibcUula nucepi^f Schneider and Brauor. 

Libelta ancepH, Schneider and Brauor. 

LiMlula ranibuniy Solys and Brauor. 

Orthetn/m imnbuni, Mac Lachlan. 

Expanse 58 mm. Length 40 mm. 

Hoad ; eyes olivaceous brown above, paler beneath ; vesicle brown ; face 
and labrum brownish or olivaceous. 

Prothorax : brown frosted with blue. 

Thorax : frosted completely w'ith blue with some dark markings and 
a yellowish brown tint shoiving through j this more evident in juvenile 
a ales. 

Abdomen : frosted with blue. Much dilated dorso-ventrally but not at 
til laterally, depressed and near the end, tapering gradually. 

Female similar but no blue frosting ; the sides of the thorax yellowish 
brown with black markings. The abtlonion yellowish brown, nearly cylin- 
drical. In old Bpeolmoris occasionally a little blue frosting. 


21 
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WingB ; antenodal nervuros 10-12 ; arc usually at the 2ud antenodal 
nervure but not uncommonly between the i st and 2nd ; generally only 
1 row of cells between 6 and Ga but occasionally a few doubled cellsi espe- 
cially in the female ; 8th nervuro arising from the anal angle of the 
trigone. 

Membrane white. Stigma large, 8-4*5 mm. relatively broad| yellow to 
bright yellowish brown. Bases completely hyaline, in juvenile malt s ; 
at times, a light yellow. 

Genital organs, male: lamina bold, the basal part inclined to the body- 
axis at 60®, the apex blunt, moderately narrowly but deeply notched ainj 
its extreme end almost perpendicular to the body-axis. The tentaculm 
uniformly high, the internal short and furnisbed laterally with a small 
hook, separated from oxtemal by a narrow fissure. 'J'he external deeply 
concave, its border curling somowhat, Lobe not as high as tentaculo), 
arched. 

Genital organs of female : border of 8th segment a little dilated, only 
the outer border black ; end of 8th ventral plate very shallowly notched 
and somewhat prominent ; 0th ventral plate somewhat earinatod, tumid 
and deprossod. 

Hab. Europe, North Africa and Quetta. 

I have not seen specimens from Quetta but 1 have a number which I took 
at Suez. In these, there is but little blue frosting on tho thorax, the 
abdomen however being a bright blue. Laterally tho thorax has two broad, 
brown fascim separated by a bright, whitish yellow stripe. There is also a 
brown, humeral stripe bordered by dark brown anteriorly. Tho femalt^s 
(all juvenile specimens) have no blue frosting whatever. The humeral 
stripe and the lateral fascia) are well <lerinud. The abdomen is ochreoiiH, 
bordered with dark brown. 

The antenodal norvures number 11-18; there is only 1 row of cells 
between 6 and Ga but occasionally 2 or 8 double cells Tho arc is always 
at the 2nd antenodal. 

2% Orthetrum ransonnattl, Kirby. 

JAbellula ranamnetti^ Braucr ' 

Libplla Brauor. 

Libelluta g radii s, Selys. 

Orthetrum ffradlis, Kirby. 

Expanse: Male 70 inm. Length, 50 inrn. 

Female 72 mm. ,, 50 mm 

Head ; face and forehead light ytdlowish gree n ; tho forehead flattenei) , 
Ihe border somowhat rounded. Eyes bottle green above, paler bonoath. 
Vesicle and occiput olivaceous or brownish. 

Fro thorax : olivaceous, 

Thorax ; frosted with blue. 

Logs d^irk, tho bases and curved sides of fomonc, a streak on the tuii 
sides of femorae and a streak on tho tibuc, black. 

Wings : arc between antouodal iiervuros 1 and 2 ; only 1 row of cells 
between G and Ga ; hyportrigonos entire ; 8th norvuro at tho anal angle 
of the trigone or it may be a little separated ; membrane white ; bases en- 
tirely hynhno ; stigma very small, a reddish brown ; tho costa and tho 
nervurcs in the basal area of ilie wings, the antenodal norvures and those 
yiostprior to them, a bright yellow, especially in juvenile males and females. 
In the adult males the norvures usually dark. Antenodal nervuros 
to II. 

Abdomen: slightly from side to side and strongly, dorso-ventrally dilated 
and w'ith a very prominent, angulated keel on the proximal part of tin* 
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dorsum of the 2nd segment. Remainder of abdonion narrow, with the 
sides nearly parallel. Frosted with blue or often black with little or no 
frosting. 

Genital organs of the male ; lamina not particularly largo, tlio apical 
half nearly at a right angle to the basal part, broad, triangular and obtuse; 
teutaculoB very small and nearly somi-circulur as seen from the side, 
strongly cupped and without a distinct external segment ; the internal 
segment laterally deflected at a right angle. The lobe large, overlapped 
slightly by the tentaculm. 

Female rather brighter coloured. 

Head ; face, forehead and labnmi very pale, almost white and diapha- 
nous, the labrum often yellowish. 

Thorax : front and laterally a bright yellowish brown, somewhat oliva 
ceous. Darker at the sides, black beneath. 

Abdomen : the base somewhat dilated but loss so than in the male ; 
hfiore robust than in the male ; yellow ish brown in colour ; 2 dark 

spots near the apical border of each segment, this border being edged 
narrowly with blackish brown ; beneath bla(‘k with narrow, reddish, lateral 
spots. 

Genital organs of female : border of 8th segment not dilated ; border 
of 8th ventral plate shallowdy arched at the end ; i)th ventral plate not 
prolonged at the end. 

There is a strong tendency to irregularities in the neuration of the 
wings of this species. 

Hab. Mesopotamia, Muscat, and Persia. 

22. Ortlietruiii dirytostigma luzonlcum, Ris. 

OrthetrMn chrysoHii^ma^ Selys. 

Orthetrum luzonica^ Kirby. 

Ortheivum tricolor^ Kirby. 

Libella luzonica^ Brauer. 

Expanse (>0 mm. Length 40 mm. 

Head ; eyes brown above, olivaceous at the sides, fading to greenisli 
yellow beneath; forehead usually with a welhdeflned, black basal line , 
epistome, clypous and labrum yellow or greenish yellow ; labium yellow 
margined with black or else completely black; vesicle blackish biow’u ; 
occiput dark olivaceous. 

Prothorax : greenish yellow' with a line, median, black ecdlar just in front 
of the lobe 

Thorax dark olivaceous green with a darker humoral or )) 08 t-humeTHl 
fascia, bordered anteriorly with a dark (diestnut brt)wu, humeral stripe, 
and behind by a similar stripe which is however more irregular. Laterally 
a light greenish yellow with 2 very obscure darker stripes. Reneatb and 
occasionally the whole of thorax, in very adult sjiocimens, frosted with 
blue. The terguiii a pale greenish yellow. In some specimous, the sides 
iiro much darker and the greenish yidlow tint is almost hidden by black, 
which also spreads over the ventral surface. 

Logs ; anterior fomorio yellow; the tibim yellow on the outer and black 
on the inner side ; the middle and hind logs black, striped with yellow on 
the outer sides of tho femono. 

Wings hyaline; 1 to 2 rows of cells between o and 6a \ 12 to l.‘» anteiiotlal 
norvures ; 8th iiorvuro well separated from the anal angle of the trigone in 
the hindwing ; arc at the 2nd antenodal in tho forowing, between tho Is 
and 2nd in the hind. 

Membrane black ; stigma oohroous, heavily bordered with black, ^ to 
.T6 mm. ; costa and antenodal norvures yellow. 



16 i JOUl^NAl, no M HAY yATURAL HIST. Si^CIRTT, Fol. XX FL 


Abdomen . moderately dilated at the basOi then oylindrioal and parallel- 
sided to the anal end ; very variable in colouring, either all black and more 
or less frosted with blue or else the anterior segments a greenish yellow 
(usually the let to Srd) ; the sutures finely mapped out in black, a diffuse, 
sub-dorsal, brown stripe. The rest of the abdomen obscurely greenish 
yellow and bordered on either side, broadly with black. The wWe of the 
segments, 4 to 10 usually frosted with blue through wliich the markings 
show more or less faintly. 

Genital organs of the male : lamina wide and procumbent, covered to a 
variable extent with long, coarso hairs, its sides laterally curling or 
thickened and the apex nof^hed. Internal tentaoula foliate and membran- 
ous, ending in a small, outwardly directed honk; external teutacula 
broadly triangular and cupped on the outer surface ; the lobe not project- 
ing, sloping well back, broad, shallowly arched and coated with stiff, coarse 
hairs. 

Female ; very similar to the male but rather brighter coloured. 

Head ; eyes are paler, the labrum and the face a brighter green. 

Thorax : always a light yellowish green laterally and with practically no 
markings. 

Abdomen : similar to the male but the black bordering narrower and con- 
sequently the greenish yellow more extensive. No blue frosting as in the 
male. Much stouter than in the male and cylindrical. 

Anal appendages small and black. 

Wings hyaline, often with a marked smokiness. With or without a basu 
marking, which, if present, extends in the forewiug as far as the lit 
iintenodal nervuro and the cubital nervttre ; iu the hiudwing it extends as 
far as the 2nd antonodal, nearly as far as the trigone and into the border of 
the loop. 

Genital organs of female . 8th abdominal segment markedly dilated ; 

V ulvar scale small, deeply notched and semi-bipartite ; 9th ventral plate 
tumid. 

llemarkable polymorphism and polychroism is found in this species and 
gives rise to much confusion iu classification. The blue frosting of the 
male is extremely variable, some specimens being densely frosted whilst 
others have the merest trace. The thoracic markings vary widely, His 
describing specimens from the Nilgiris, gives the markings as very exten- 
sive, whilst in tho specimens that 1 possess from the same locality, 
save for the humoral stripe, the markings are almost or entirely 
obsolete. 

The dark, basal line on tln^ forehead seems to be constant, being present 
in specimens from Ceylon, Nilgiris, Jlurma and Malabar. Specimens from 
Deoaa agree with my Niigiri ones. Tho labium varies in its colouration 
i’onsiderably ; thus Kis doicnbes a pair from Burma, where the labium of 
the male is completely black, and lu tho female, only the middle lobe 
similarly coloured. In Nilgiri specinicus the labium is usually completely 
yellow. Burma specimens possess 1 row of cells between 5 and 6a, as do 
also those from Gilgit, whilst, others from the Nilgiris, Deesa, and Ceylon 
may have either 1 or 2 rows of cells. 

Hab. Throughout India except the debtor t tracts, Nilgiris, Ceylon 
and Burma, 

23. Orthetfum triangulare triangutara, Kirby. 

Libella ttianyulari^^ Selys. 

Libella delfiserti, Kirby. 

OHhetrum d/*leRerti, Kirby. 

Otthetmm camaticum^ Kirby. 
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Fig. 27.— a. Feinalo genital organs of O. f/iauctnu. b. Keinaio genital 
organs of O, tnanyulare, i*. Male genital organs of (>. 
pruinomiii, d. Male genital organs of O. triangularp. 

Male : 

Head ; eyes just meeting, brown above, olivaceous and paler at the 
sides and beneath ; vesicle prominent deojdy notched, black ; face brown, 
labrum and labium greenish yellow ; suture deep. 

Prothorax ; dark brown, the lobe furnished w'ith a very Jong ruff of hair.**. 

Thorax : a deep chestnut browui, almost black, laterally a bright greenish 
yellow traversed by a broad brown stripe. The dark brown parts are den- 
sely pubescent ; tho yellow parts naked. 

Legs robust, black ; hind femora) with a row of stout ; gradually length- 
ening spines; tho mid-femorie similar but the spines much less mnuerouB. 

Claw-hooks robust, nearer base than apex. Tibial spines fairly numerous, 
long and robust. 

Wings broad and long ; are between the 2nd anti 3rd untenodal nor\uiro8 
or at the 2nd ; sectors of arc short in the forewing, longer in tl\e hind ; 
trigone in tho forewdng traversed once or twice*, its proximal side somewhat 
sinuous ; trigone in the hindwing traversed; its distal side concave ; hyper- 
trigone in the forewing traversed, in the hind entire; 15 to 17 untenodal 
norvures ; tho loop broad and long ; its mid-rib bent to nearly a right angle' 
and with split cells both at the trigone and at the outer angh' ; discoid al 
field broadly dilated, with 3 rows of cells ; 8th nervuro at tho an.il angle of 
the trigone in tho hindwing ; 2 rows of cells between and lia. 

Stigma dark brown, large. Membrane dark grey. At the base of tho hind- 
wing a dark, opaque, blackish brown, triangular mark reaching in the superior 
costal space to the Ist antenodal norvuro, in tho inferior costal space to the 
2nd, rather more than half-way over tho sub-costal and cubital siiaces and 
from thenoe sloping gradually to about tho middle of tho membrane. .Tust 
a suspicion of a brownish black mark in the forewing. 

. Apices of wings faintly smoky. 

Abdomen, vontro-dorsally, dilated at the base, thou markedly depressed 
as far as the 7th segment, from which point to the anal end it is strongly 
carinated. Markedly fusiform, the broadest part at tho 4th and 5th seg- 
ments ; 1st and 2nd segments deep mahogany brown, tho 1st segment being 
densely ooated with long hair, especially at the sides; 3rd t<> 7th bright 
cobalt blue; the remaining segments black. 
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Anal appendages blacky ^oug^ oylindrioal and a little sinuous. 

Genital organs : lamina somewhat depressed, its end somewhat tapering, 
in front coated thinly with long, coarse, black bristles ; tontacuiro small, 
the internal, a hook, curving on itself and separated from tho external by 
a ahallow notch ; the external slightly overlapping the lobe, depressed and 
somewhat rounded. Lobe large, rounded. 

Female ; rather more robust than the male. 

Head ; eyos olivaceous above, opalescent slaty blue laterally and below ; 
labrum and labium yellow ; face greenish yellow. 

Prothorax and thorax : a golden brown with a greenish tinge. A broad, 
brown, diffuse, humeral stripe. Laterally, similar to the male, tho con- 
trast in tho colour not being nearly so marked ou account of the paler 
ground colour. 

Abdomen : golden brown or yellowish, the first segments with a marked 
greenish tinge. The mid-dorsal ridge darker and a bordering of diffuse, 
greenish lunulos. lioneath yellotvish, lateral spots on each segment. 

Female genital organs as shown ; the border of tho 8th segment mark- 
edly dilated ; stout lateral spines on tho btjrder of 9th ventral plate. 

Wing4 : a bright, golden yellow spot on tho basal area of the hindwing 
extending outwardly as far as the basal spot in tho male, but not as far 
back as the middle of the membrane. 

Legs paler than in tho male, femone a golden yellow at tho base and 
on their inner surfaces. 

In females from the Nilgiris the mid-dorsal ridge and the sutures and 
intersegmental nodes are all finely mapped out in black. There ia a broad 
sub-dorsal brownish fascim extending tho whole length of tho abdomen 
and covering most of the area of the hinder segments. A greenish yellow 
stripe on the tergum ia continued on to the first 8 segments of tho 
abdomen. 

Hab. Burma, Sikkim, Khasia Hills, Murree, Kashmir 5,00(y, Nilgiris 
and Ceylon 6,600^. 

24. Opthetrum glaucum, Kirby. Cat, p, 39 (1890). 

Id. Jour, Linn. *Soc. Zool 24,/;. 555 (1893). 

Karsch, Kruger and Martin. 

Orthetrum Aiccrill&if Kirby, An, May. Aat. Hist. 14, 112 (1894). 

Laidlaw, P/v>c. Loot. Soo Isond. (1902) 1, p, 68. 

Lihellula glauca^ Hrauor (1865), 7a)oI bot. TVim. 15, p. (1012). 

Libella giauva^ Brauer (1868), Tool. hot. Jricn. 18, p. 732, 

Head ; adult male ; face black, the epistome somewhat paler or a bright 
brown ; forehead a doop black, it and tho vosiclo a dull, metallic blue by 
roflected light. In the juvenile male and the female, the face and fore- 
head a bright yellow. 

Frothorax, thorax andabdomon of tho adult male : entirely frosted with 
a dark blue. Juvenile males and females olivaceous with broad, diffuse, 
humeral bands and laterally 2 bright, greenish yellow bands, one anterior 
and the other covering the front half of tho metepimerou. 

Legs blaok in adult males, brown or yellowish in juvenile males and in 
females. 

Wings : trigone in the hindwing entire ; arc between the 2nd and 3rd 
antenodal nervures ; 2 rows of cells between 5 and 5a ; 8th nervure in the 
hind wing arising from tho anal angle of the trigone. 

Membrane black. 

In the male, a golden brown, basal spot in the hindwing extending as 
ar as the 1st antenodal no^vure, somewhat beyond the cubital nervure 
nd about 2 cells beyond the end of the membrane. The retioulatioii is 
n this spot in adult forms frosted with blue. The costa narrowly yellow. 
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Genital organa of the male : lamina very doprossed in its basal half, «30*. 
then turning abruptly outwards and at its extreme apex, curUtig forwards, 
Apex fairly aoute« Internal tentaoulm furnished with a bold spur which 
IS bent somewhat to one side at its apex, separated from the external ten- 
taculffi by a moderately, deep, arched Assure. Lobe high and strongly 
arched. 

Genital organs of the female: border of 6th segment, narrowly and 
foliately dilated, the dilatation black and strongly toothed ; end of Hth 
ventral plate notched slightly ; 9th ventral plate flatly arched. 

Anal appendages in both sexes black. 

Ilab. Ceylon, Bengal, Burma, Tonuassorim, Khasia Hills, and Nilgirls. 

Spooimons from the Nilgiris vary widely in the females. The measiire« 
ments of the two sexes are as follows:— Male, expanse 80 mm. Length 
50 mm. Female, expanse 72 to 78 mni. length 45 to 48 mm. The abdomen of 
the males is long, moderately narrow for its length, deprossod and a bright, 
4'(>balt blu’e, the hinder half of the Hth and the whole of the 9th and lOth 
Hogmonts being black. The thorax in the female is a rich chocolate brown, 
variably overlaid with a blue frosting which more or loss obscures the 
markings according to the age of the spocimon. The dorsum is inclined 
to be bronzed and is distinctly paler. There is a pale, whitish yellow stripe 
on the torgum and 2 more or less bright, moderately narrow, whitish 
yellow stripes on the sides which become obsolete as traced upwards. The 
abdomen is stouter and shorter than that of the malo, a dark olivaceous 
feint, the borders and sub-dorsum diliiinely black. Beneath, on each seg- 
ment, are a pair of bright yellow luniiles. The first 3 segments of the 
abdomen are often thinly frosted with blue. 

The wings are not uncommonly, faintly smoky, especially at the apices. 

Stigma brown, bordered with black, 3*5 mm. 

Hab, Nilgiris 6,000' to 6,000'. 


S5. OPthatraiN Mbina, Kirby. 
Libellula Babina Drury. 
Lepthemis Babinay Brauor. 
JAbella Babina^ Selys. 
Orthetrum Babinum, liis. 
Liahellula gibba^ Fabricius. 
Orthetrum diviBum, Kirhy. 


Libellula leptura^ Burmeister. 
Orthetruni lepiura^ Kirby. 
Orthefrum lepturum^ Needham. 
Libellula ampullaoea^ Schneider 
Levi hernia divisa^ Selys. 
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Expanse 70 mm. Length 60 mm. 

Head : occiput oliyaceous ; eyes a bottle green, paler beneath ; epistom«s 
clypeuB and labnim, a greenish yellow, the upper part of former, blackish ; 
vesicle brown. 

Prothorax ; the anterior and middle lobes black with a line bordering 
of yellow anteriorly, the posterior lobe yellow. 

Iliorax : ^eenish yellow with the following black markings : — a lino, 
mid-dorsal line, a narrow humeral lino, 4 narrow lateral lines and an in- 
complete line on the metepimeron. The forepart of tergum and the 
attachments of the wings on either side of tergum powdered with cobalt 
blue, this latter more evident in old specimens. Beneath greenish yellow, 
the sutures outlined in black. 

Legs ; outer surfaces yellow, inner black. 

Wings hyaline, the costa and many norvures at the base, principally the 
antenodal and cubital, yellow. At the base of the hindw'ing a small basal 
marking extending along the membrane for about 2 colls width and in the 
cubital space for not quite half-way to the cubital nervure. 12-1*1 
antenodal nervures ; arc between the 2nd and 3rd antenodal nervuros 
sometimes at tho 2nd and rarely between the Ist and 2nd; 8th nervuro 
widely separated from the anal angle of trigone in tho hindwing ; trigone 
and hypertrigone in tho forewing traversed, in tho hind, both entire. 

Stigma a bright yellowish brown, 3*5 mm. ; membrane black, occasionally 
spotted with yellow. 

Abdomen : segments 1 to 3 laterally, slightly, ventro-dorsally, greatly 
dilated ; the 3rd narrowing rapidly, the 4th, 6th and 6th slim and cylin- 
drical, the 7th, 8th and 9th strongly, ventro-dorsally dilated. Segments I 
to 3 yellowish-green with the sutures, including the transverse ridge on 
tho 3rd, mapped out finely in black, the remaining segments black with 
long, oval spots of yellow on tho borders of the 4th to 6th. In very adult 
specimens, there is often a thin, white frosting to the underside of the* 
thorax and abdomen and entirely fnisted spocimens are not unknown, the 
variation in the colour and markings being extremely wide. 

Anal appendages ; a pale green, almost white. 

Colouration of female : very similar to that of male. 

Genital organs of male ; lamina prominent, inclination to tho body axis 
45° ; the apical part more so, about a right angle, and somewhat tapered, 
furnished with 2 tufts of stout, yellowish bristles which diverge strongly 
from one another. The internal tentacula with only a small hook, the* 
external dopreasod, black, strongly concave and shell-like ; tho lobe longi- 
tudinally broad, shallowly arched and coated thickly with stout, coarse 
bristles. 

Genital organs of female : border of 8th segment, moderately foliately 
dilated, strongly spined. End of 8th ventral plate flatly arched, notched, 
the borders of tho notch turning outwards ; 9th ventral plate in its basal 
half steeply oarinated, in tho apical half, swollen. 

Hab. All India, Ceylon and Straits ; Mesopotamia and Basra. 

26. Orthstnim tsstaosum tsstaesum, llis. 

Orthetrum testaceum, Kirby. 

Lidellula Ustacea, Burmeister. 

Erythemii Ustaoea, Brauor. 

Libella tegtaoea, Brauer. 

Expanse 36 to 40 mm. Length 66 to 74 mm. 

Head ; forehead orange or reddish ; face yellow ; oyes opalescent, 
slaty bine, paler beneath ; vesicle and occiput brownish. 

Prothorax : golden brown. 

Thorax : reddish brown ; no markings ; often a thin bluish frosting presout 
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Abdomen slighly dorso-ventrally dilated nt the base, moderately ( on- 
atricted at the 3rd segment, then moderately broad and depressed and 
tapering gradually to tho end. Bright scarlet rod. 

Wings relatively long ; trigone in the hindwing traversed; are botwoen 
tho 2nd and 8rd antouodul nervuros ; 2 rows of cells between 5 and oa ; 
Bth norvuro arising from the anal angle of tho trigone in the hinilwing : 
brown basal marking in tho hindwing extending as far as tho 2nd antent- 
dal and tho arc. 

Membrane black. Stigma reddish brown, 3 mm. 

Female : a golden brown, tho sidos of thorax and tho abdomen with an 
olivaceous or greenish tinge. Tho sutures and mid-dorsal ridge finely out- 
lined in black. The borders of the abdomen and the end segments, as w(*ll 
as the dilatation of the Bth segment, diffusoly black. 

Genital organs of the male : lamina moderately depressed (IJO ), the 
tenniual part turning out somewhat, tho outer surface not markedly 
furnished with hairs and no special tuft of bristles. TontacMihe of uniform 
height, short an*l blunt ; tlie two segments separated by a fairly broad 
notch. Lobe much broadened in the length of the insect, scarcely arc.hcd. 

Genital organ of tho female ; border of the 8th sogment foliatoly 
broadened ; end of 8th ventral plate projecting in the middle line as a 
small, obtuse nngle«l vulvar scale with a small, rounded lobi‘ on either side 
t>f it. Border of 0th sogment rounded anil tho 0th ventral ]date tumid, 
not prolougefl. 

Hab. India, N,-E. Burma and Sikkim. 

27. Orfhetrum ohrysis, Ris : Kruger. 

Lihella tentacea race chiystHf Selys. 

Expanse 08 min. Length 40 mm. 

Hoad ; eyes brown above, paler at tho sides and beneath ; vesicle and 
otjcipiit olivaceus or pale brown ; forehead dark red or oehreons ; face 
and iabrum pale ochreous or yellow. 

Prothorax : ochreous. 

Thorax : dark red or occasionally a dark, rich oi hri*ona \NiLhout any 
markings. Abdomen dark red or rich orange yellow. 

Legs yellow or pale brown. 

Wings relatively short; the basal spot in hindwing smallir than in 
O. testacfia, extending only as far as tho antonodal norv uro, to the tuibital 
norvuro, and for about 2 to 3 cells beyond the end of membrane ; trigone 
ill tho hindwing traversed as a rulo ; arc between the 2nd and 3rd 
antenodal nervuros ; 2 rows of colls between 5 and o« ; 8th nervure 
arising from the anal angle of tho trigone in lundwing ; membrane black ; 
antenodal nervuros 13. 

Stigma blackish brown (3 mm.). The basal spot in tho hiiidwing :i 
golden brown colour. 

Female : similar but a darker, ochreous or olivaceous brown colour. 

Genital organs of tho male ; lamina differing very slightly from that of 
G. testaoea, but the outer surface furnished with a tuft of markedly sloping, 
stiff, black hairs ; the hssiire separating the tontacuh© rather dei'per than 
in tesiacea ; lobe moderate, arched. 

.Genital organs of tho female : very similar to icstacm. 

Hab. India generally and Ceylon. 

The distinettons between this insect and teAtart^n are not very striking 
and they may be but local varieties. The small size of the basal 
marking in the lundwing and the tuft of hairs on tho lamina are 
the most striking points. Specimens taken in Poona are all a brilliant 
ochreous yellow and are usually taken away from water in company with 
paniala. 
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It. OrtlNAroni pruinoMiii ntgleetam, RU. 

Idbellula ne^ieota, Rambur. 

Libella iMylwta, Solytf. 

OHhetrumneglecta, Kirby. Cat. p, 182 (1890), 

Morton, Trans, Ent Soc., Ijond, (1907), p. 306. 

Lihellula petalura, Brauer. 

LibeUapetalura, Brauer. 

Orthetrum petalura, Kirby, Cat. p. 39 (1890). 

Lihellula pruinosa, Brauer. 

Orthetrum pruinosum, Kirby, Proo. yk)ol, Soe. Lond. (1886), p. 327. 

Libella prumosa olelia, SelyB. 

Ortkeb'um pruinosum ceylanicum, Forster. 1903, p. 641. Ann. Mus. 

Hung. 

Male : Expanse 72 nim. Length 46 mm. 

Hoad ; eyes a deep, blackish blue above, slaty blue beneath ; occiput 
vesicle and face a dark brown ; upper part of epistome and forehead a dull 
motallio blue black. 

Prothorax : dark crimson overlaid with a thin blue frosting. 

Thorax a rich, dark crimson overlaid with blue frosting which gives it 
a rich violet tint, reminding one of the bloom on a damson. No markings. 
Legs black. 

Wings long and broad, hyaline, often a little smoky at the apices ; 
a dark amber-coloured patch in the basal area of tho hindwing extending 
as far as the 1st antenodal uerviiro and slightly beyond the cubital 
nervure, over 1 or 2 cells of the loop and 2 to 3 cells beyond the end of the 
membrane. 

Stigma dark brown, almost black, 3 mm. ; membrane grey or black. 

Trigone in the hindwing traversed ; 2 rows of cells between 6 and 6a , 
antenodal norvures 14 to 16 ; loop well formed, split cells at the trigone 
and at the external angle ; 3 rows of cells in discoidal hold. 

Abdomen markedly, dorso-ventrally dilated at the base, then moderately 
broad, parallel -sixod and markedly depressed. A rich crimson without any 
markings and overlaid, especially the first 3 segments, with a thin blue 
frosting which gives it a violet appearance. 

Anal appendages: crimson, short, cylindrical. 

Genital organs ; lamina procumbent, only tho apex turning out a little ; 
inclination to tho body axis about 30""; the outer surface furnished with long, 
stiff black bristles. The inner segment of the tentaculte furnished with a 
backwardly and somewhat outwardly directed hook and separated from 
the external segment by a moderately deep, arched fissure. Lobe mode- 
rately procumbent, rounded and arched. 

Female : Expanse 06 mm. Length 43 mm. 

Head ; eyes warm brown above or occasionally a bottle green, slaty 
blue beneath ; occiput olivaceous brown : vesicle, clypeus and labrum 
olivaceous and glassy or diaphanous. 

Prothorax brown. 

Thorax varies considerably in its colouring. The ground colour may 
be a dull olivaceous brown with obsolete markings or it may be a golden, 
brown with a greenish tinge. A broad, humeral, brown fascia bordered in 
front and behind with black and the black border in front again bordered 
with pale whitish green ; lateraUy olivaceous brown or pale greenish 
yellow with a median black streak. 

Legs olivaceous at the bases of femora, black beneath and at the distal 
onds of femora and the tibia. 

Wings hyaline ; the apices faintly smoky. No basal markings to hind- 
wings. Antenodal nervures 12. 
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Abdomen : usually an olivaooous brown with obscure yellow spots along the 
borders. Often there is a broad, mid-dorsal, black streak which expands 
at the distal ond of each segment and the marginal spots may bo obscured 
by a black bordering or a ditfuso brown. 

Anal appendages : short, cylindrical, brown. 

Genital organs : 6th abdominal segment with a narrow, foliate dilatation 
of its borders. 

Hab. India throughout, Ceylon and Burma. 

(To he continurd.) 
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ON THE BIRDS OF AMBALA DISTT.. PUNJAB 

KY 

H. Whistler, M.B.O.U , V Z.S 
Part II. 

(Continued f tom j)a(je 681 of Vohmir AXI^) 

Tha Swallow — IHrundo rtutica^ L. 

This swallow was definitely nlentilied on the following 
occasions: — 1 at Ambala on November Ist. 1 near Jagadri on 
November 30th, a party at Ambala on 10th December, 3 at 
Rupar on 21 si March, and a party in Cantonments on 10th 
Apnl. 

The Wire-tailed Swallow*— nmithtt, JiLnich, 

have frequently heard from my late friend Dr. Siott that 
this swallow occurs in some abundance about Ambala in certain 
seasons, and breeds there^* (Boavau). I mot with three only, at 
Chandighar on 10th November, and at Ambala on 21 at aiid 
23rd November. It is doubtless a summer resident. 

Syke*s Striated Swallow — Jluundo erythopygin^ Sykes. 

Striated swallows wero common and generally distributed 
during my stay in the district, and wore probably fur the most 
part if not entirely of this species. The only Bpecmicm pre 
served proved to be Sykes Stnate*! Swallow A few must 
breed in the district as 1 saw one of tlnur old nests under i 
culvert. 

The White Wagtail — Moiaalla alba, L. 

This common winter visitor had already arrived when I 
reached the district on the 23rd ot October and it continued 
abundant until my departure on 20th Apnl. It w'as generally 
distnbuted except in the low lulls about Kalka and Kasauli 
where I did not meet with it. 

Beavan has a long note on this species under the name c^f 
Motacilla luzumrnstsm which ho gives the dates of its arrival 
as follows : •— 

1863. Ambala. September H, (Dr. Scott ) 

1864. Suuawar near Kasauli. September 8, (Dr. Scott ) 

1865. Ambala. September 30. ‘‘Abundant, hare been m 

some days’’ (Dr. Scott.) 

1866. Ambala. Sept. 11. Dr. Scott. 

He states also on the authonty of Dr Scott that it loa^ es 
Ambala about tho end of April. 

Tho Masked Wagtail — Motacilla j)etsona(a, flld. 

A common winter visitor but less numerous than tho last 
species with which it freely consorts. It was observed in the 
same localities and for tho same period. 

Tho Large Pied Wagtail — Motacilla maderannatensis, Gm. 

One was seen at a masonry tank at Jagadri on ^h Novem- 
ber, and two more at a shrine near the river at Rupar on 18th 
December. 
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^82. The Grey Wugtail — Mvtacilla melanope, Pall. 

Generally dispersed throughout the dfstriot and almost always 
solitary ; this Wagtail was observed on 20 dates between 28rd 
October and April 12th. 

Boavan says that Dr. Scott observed the species. In 1868 
in Ambala on September 3rd ; and in 1866, on 21 at Sep- 
tember, upwards of 60 in a Hock.” This last record if correct 
is most remarkable, but I fear that it more probably referred to 
some other form of Wagtail. 

H33. The Grey-headed Wagtail — Mvtacilla borealis, Sundev. 

^36. The Indian Bluc‘-headed Wagtail — betma, Sykes. 

Both these races of Wagtail occur in the district, but in the 
absence of a sufticient ninubor of specimens obtained, I was 
unable to work out their status, bellow Wagtails of sorts were 
n<»tod in December, February and March, and became most 
abundant on passage in April. 

>'37.*' The Yellow-headed Wagiaxl-^Mcftanlla citreola, Pall. 

x38. Hodgson’s Yellow-headed Wagtail— Motacilla ntreoloides (Hodgs. ) 

Yellow-headed Wagtails were observed commonly about the 
marshes of Ohamkaur on loth and 14th December, and a 
few were seen on other dates in the a inter, with an increase 
<in migration in April. Both forms wore probably represented 
but I failed to secure a senes to settle tho point. 

>40. The Tree Pipit— tnoiah'^ (L.). 

Met with in small numbers from the beginning of November 
until tho end of February during March it seemed to become 
more numerous, and at the mid of that month and during tho 
first half of April there w’oro certainly a number passing through 
on the spring migration. 

<>14*. The Brow’U Bock Pipit— Ant hub .nmiliH (derd.). 

A large Pipit which was probably of tliis species was seen 
on the edge of the <»haggnr Nala at Chnndighnr on 13th 
February, 

848’". The Tawny I’lpit Anthm cnmpestriA (L.). 

Observed in small numbers about tho neighbourhood of Civil 
Lines from Novombtt to the tniddlo of January. 

861, /y. ’J’ho Central Asian Pipit — Anthu^ blakutoni (Harliit.). 

This Pipit was found in great numbers about Mubariqpur 
from 6th to 7th November; it was frequenting the coarse 
rushy grass on the banks of tho Ghaggar, and also the rice 
fields and swampy ground of the marshes there. When I 
visited this same ground on lV)-20tli February the numbers werti 
gone, but there were a few Pipits about, which may have been of 
the same species. 

A number of Pipits met in similar situations at Chainkaur on 
18th and 14th Dooombor, and by the Sutlej at Bupar on 22nd 
March were attributed to this species, but no specimens were 
obtained. 


' Beavan has a bhort note on Motaii/la iiudi'^ but not of sufficient value to 
iiiorit any speoulatloii as to its identity. The -«<ame name occurs in Dr. Scott’s 
ojbalogue. 
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853. The Upland Pipit — Oreocoryn sylvanm (Hodgs.). 

This curious Pipit was oomiuon ou the open hillside of the 
northerly face of Kasauli when I was there early in March. 
It was not shy and would allow a closo approach before rising. 
The call or song is a curious sawing creaking* sound of several 
notes, rather ventriloqual and ditficult to locate, and is uttered 
both from the ground or a tree top. Although the species 
appeared to be already paired the organs of two birds shot 
were not yet developed. 

The Eastern Calandra Lark — Melanocotyp?ia bimaculata (Mon.). 

An Editorial note to Captain Beavan's account of this species, 
which he had never met in the wild state, says : — Lord 
Walden informs us that ho has received many specimens of 
this species shot in the neighbourhood of Ambala.** In Dr. 
Scott’s list there is the note, “ in thousands this year.” 

I met with two flocks of Larks which 1 attributed to tbih 
BpecioB, namely between Bilaspur and Jagadri, on 30th Novem- 
ber, and near Ambala on 15th February, but no specimens wer<‘ 
obtained. 

8tS2. The Short-toed Lark — CalandMla brachydaefyla (Loisl.). 

A winter visitor occurring in flocks and noted at Ambala, 
Morinda and Muburiqpur. As no specimens were colloctod it 
is impossible to be certain of the race represented. 

867. The Indus Sand-lark — Alauduta adamn (Hume). 

Found in small numbers frecpienting the bed of the Ohaggar 
river at Mubariqpur in November and February. 

869. The Singing Bush- lark— A/im/ra caniillans, Jerd. 

Ono or two were observed between Bilaspur and Jagadri 
on 30th November. 

871. The Ked-wiiiged Bush-lark — Mtrafra eiythroptna, Jerd. 

^‘At Ambala, November 13th, 1866, I shot a specimen in a 
small enclosed garden. It alighted on the ground after being 
hrst disturbed, and squatted under a low bush, trying, when 
woiiiidod, to got refuge in a rat-hole” (Beavan). 

1 shot a solitary male in a field of growing wheat at Ambala 
on 1 6th Fobruary and believe that 1 saw one or two of this 
species on 25th November near Bilaspur. 

874^. The Crested Lark—f/a/citVa rribfafa (L.). 

** Ambala, January IBOO” (Beavan). 

Common and probably resident ; observed at Ambala, Mo- 
rinda, Chandighar, Mubariqpur, and Mani Majra. 

875'*. Hykes’ Crested Lark — Galerita deva (Sykes). 

“ Abundant at Ambala. 1 put up 3 or 4 of these birds out 
of low cultivation ; their flight is buniewhat hovering, like that 
of a Mirnfra^\ (Beuviin.) 

879*. The Ashy-crowned Finch-lark — Pyrrhvlauda yruea (Scop.). 

Observed, sometime in flocks of a dozen individuals, on 
various dates between 3rd November and 25th March, at 
Ambala, Mubariqpur, Chandighar and Mani Majra. ^I'he bed 
of the Ghaggar river at the bases of the hills by Chandighar 
was a favourite locality. 

895*. The Purple Sunbird — asiativa (Lath.) 

The distribution of this species in the Ambala District is 
interesting as illustrating how the dutrict is divided in its 
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affinities between the run jab and the United Provinces. About 
Ambala itself the Purple HoncyBUcker is a moRt abundant 
■ummor resident, as in the case of the districts of tho Punjab 
proper. It had already left when I arrived and returned about 
the 1st of March; its arrival was most marked as it became 
general and abundant in the sjuice of a few days. On the other 
hand in the submontane area, such as Mubarnipur and Chan- 
dighar it was not uncommon throughout tho winter, and 
far smaller numbers seemed to winter also about Morinda, 
Ilupar and Bilaspur. 

Beavan in recording this bird from Ambala District depcrib^s 
tho winter plumage— tho ri»w,y;i.s* ctmucarui of Sykes which is 
erroneously stated in the Fauna of British India, Vol. ii, p. 8/i9. 
to be a mark of age. 

It breeds freely in tho foothills betwei n Knlka and Kasauli. 
its upper limit being roughly about the 6th miJestone, but 
I did not meet it there in December. 

921. The Thick-billed Flowerpecker — Pipnhoma sqvalitlum (Burt.). 

A male of this curious and often overlooked little bird w as 
shot by mo at Mubariqpur on 20th February ; it appeared to bc’ 
not uncommon in tho mango groves of Morinda from tho 18th to 
20th March, and I observed a single bird in tho District Board 
garden at Ambala on 1st April. This last had Rctilod to roost for 
tho night on a twig of a Cirrhus-troo under a sort of pent-house 
roof formed by two of tho largo flat seed cases of the tree, which 
were hanging from another twig. 

969. The Brown-fronted Pied Woodpecker — Dendreropns aurierpR (Vig. > 

A pair wore haunting tho ncighbourhocal of the Dak bui - 
galow at Kasauli when I was there from Gth to 9th 

March. 

972. The Yellow-fronted Pied Woodx)t*cker — Liopicu/t mahratitmht^ 
(Lath.). 

This Woodpecker wns met with in small numbers and T found 
two uests with eggs, Thci lirst one w'ns obtained on 28th March 
at Ambala and contained .*{ slightly incubated f‘ggs, the second 
was in a Kikur tree by the road past Passi City and contained 
If slightly incubated eggs on iUbt March. 

986. Tho Ooldcn-backcd \\ oodpM her — /'iro///; (L ) 

Abundant and generally distributed. 

1008. The Common ryneek- Zy?/./ 1of(jvHla,h\i\i\, 

Only tv^o individuals V o»-e obh(‘r\(‘d, one on tho oiitpkirtR < t 
Cantonments on Ist Jatmaiy and tho other at (handighar cn 
18th February. The latter was sbulkii.g in the Imhes in or o 
of tho li»w hills in Mieh a curiouB manner that I thought ifc wan 
going to allow itself to bo caught b> hand. 

1019. The Crimson-broastod Barbob — Simthohi^ma hcomatocephala 

(P. L Muller). 

Abundant ami resident ; although an odd bird might bo heaid 
calling a little during tho vMiitir, their “ tonk-tonk ” did not 
boeoino a familiar sound until after tho middle of Februarv . 
Iflggs w'ore found as follows — l9th March, c/.‘i fresh and c/J 
fresh ; 28th March, c/8 moderately incubated. On one occashui 
I saw a Barbot excavating its noKt-hole in a decayed bough ; it 
was holding on and hammering like a Woodpecker. 
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1022, The Indian Roller — Commas indica, L. 

Common and generally distributed. 

1026/ The Common Indian Bee-eater — Mem2)s viridis, Linn. 

This common and generally distributed summer visitor was 
also noted in small numbers during the winter, a few birds 
wintering here and there in favoured spots. The advance guard 
started to arrive in February and by the middle of March the 
species seemed to have reached its full numbers. When at 
Kasauli in the second week of March I watched several 
flights working up from the valley up the hill past the Dak 
bungalow on different days and 1 presume that these wore on 
migration. 

1036^. The Indian Pied Kingfisher — Ce)yl(* rnriaf Strickl. 

Common and probably resident. 

1035. The Common Kingfisher — Aicedo iapida, Linn. 

Not uncommon in the submontane and well W'atered area 
about Ohandighar and Mubariqpur during the winter : one was 
also seen at Ohamkaur. 

Beavan writes : 1 procured a single specimen in November 

1866 at Arabala, where, however, it is far from common.’’ 

1044*’. The White-breasted Kingfisher amyrnensis (L.) 

Common and probably resident. 

1053. The Indo-Burmeso Pied Hornbill- albiroaina 
(Shaw and Nodd). 

In my Father’s game-book there is a note about ^ black and 
white Honibills ’ found at Morni on 28th November 1886. 

This can only refer to this species which occurs in Dr. 
Scott’s list under the locality Siwaliks, 

1062. The Common Grey Hornbill — Lophoreroa birontna (Scop.) 

‘^At Amballa on 16th November 18061 procured a specimen.” 
(Beavan.) 

Although not very common in Ambala itself this Hornbill 
was particularly abundant about Morinda, Kharali, Kharar, 
and in smaller numbers at Chandighar and Mubariqpur. It is 
doubtless a resident species. 

Specimens obtained at Ambala are mentioned by the Mar- 
shalls (Stray Feathers, Vol. 111., p. 381). 

1066. The European Hoopoe — Upttya ejyops, Linn. 

Detailed notes by Dr, David Scott, on the habits <»f Hoopoes 
at Ambala, will bo found in the ** Ibis for 1866, p. 222, and 
1867, p. 135, Those notes are referred to and amplified by 
Dr. Jordon in the ‘^Ibis ” for 1872, p. 21. I found the Hoopoe 
common and generally distributed throughout my stay in the 
district and took a nest with 8 eggs on April 4th, Owing to the 
war I have failed to have the skins collected critically exa- 
mined, so provisionally accept Dr. Scott’s identification, al- 
though 1 believe that the species represented is more hkely tO 
be Ujmpa indica. 

1073, The Common Indian Swift — Cypaolm njinia, Gray and Hardw. 

A few wore soon in November, and after that with the ex- 
ception of a single bird on December 2, none w'ere soon until 
February : they wore common from the middle of that month 
until my departure. Numerous at Kasauli in March, 
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1082. The Himalayan Swiftlet — Colloeallia fuadphagt^, Thumb. 

On 13th February 1 found a number of these Swifts flying low 
over the Ghaggar Nula at Chandighar just at the entrance to 
the hills. 

1091.^ The Common Indian Nightjar — Caprimulgua asiaticua, Lath. 

On the nights of 25th and 26th March when in camp at 
Chandighar 1 heard the call of this Nightjar after dark, uiul 1 
also heard it on the early morning of 26th March. The call 
imitates very e&actly the sound made by a stone as it bumps 
rapidly over ice, when thrown along the surface. 

1109. The Common Hawk Cuckoo — Hiei'ococcy.r variua (Vahl.) 

I flrst heard this fine Cuckoo calling on 19th February, but 
did not hear it again until 1st March, after which date it 
seemed to become common and uttered freely both the brain 
fever note and the whirring ascending trill ; on some occasions 
it was heard after dark. It occurred at Morinda, Uupar, 
Kharar, and Chandighar, in addition to Ambala. 

1120. The Indian Koel — EudynamU honorata (Linn.) 

The firat Koel of the summer was heard calling at Ambala on 
11th April ; and after that I heard a few more before my de- 
parture on 20th April, but up to that date the majority had 
clearly not arrived. 

1129. The Sirkeor Cuckoo— Taccocua leachmaulti, Leas. 

1 shot a female of this curious Cuckoo m the garden of the 
rest-liouse at Kharar on 20th December. 

Beavan observes : “ This species was apparently procured by 
the late Dr. Scott at Ambala, as it is included in the list of the 
birds sent thence by him to the Montrose Museum.’' * 

One was shot by my Father at Kalka on 25th January 1887. 

1130. The Common Coucal — Centropua ainensia (Steph.) 

Generally distributed in small numbers and doubtlessVesident. 

1135. The Large Indian Paroquet — l^ilmomia nepalenaia, Hodgs. 

With the exception of two individuals seen at Kharar on 24th 
March, I only observed this species at Chandighar ; there 1 
saw one or two flocks on 13th February and some odd birds on 
26th and 27th March. Beavan states : ** Noticed by the late 
Dr. Scott as abundant at Ambala in August 1867, but a merely 
temporary visitor at that Station, and apparently arriving 
there just after the young birds of the year are flown. Most 
specimens are then in bad plumage,” 

1138. The Hose-ringed Paroquet — Palteomia torquatua (Bodd.) 

Beavan found this Paroquet to be excessively abundant 
about gardens at Ambala in the cold weather, and in March f 
saw one or two pairs breeding there ” — a description with which 
no later observer will quarrel. It is of course resident, and 1 
doubt whether it ever reaches as high as Kasauli. 

1 1 39. The Western Blossom-headed Paroquet — Palfeomia cyanocfpha’- 

lua (L.) 

Not uncommon and generally distributed. Attention is 
usually drawn to this Paroquet by its call which is uttered in 
flight and is easily distinguishable from that of the last two 


• In the printed catalogue the only locality given is Siwaliks.” 
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species ; its smaller size and relatively longer tail tipped with 
yellow, and in the male the plum-coloured head, are also easily 
noticed in flight. It flics very rapidly and usually at a great 
height Odd birds may be found in flocks of 1\ toi^quatus. but 
where it is common separate flocks occur. 

1152. The Barn Owl — St^*ix flammea. L. 

One or two pairs were observed to bo living in the old and 
hollow trees of the ancient mango groves about the rest-house 
at Biorinda when C was there on the 18th March. 

1157*. The Short-eared Owl . — Aisio accipitrinus (Pall.) 

1 did not meet with the Short-eared Owl, but Beavan states 
that he obtained a specimen at Arabala on 6th November 1666. 

1158. The Himalayaik Wood-owl — Si/miu7n nincola (Hodgs.) 

Captain G. F. L. Marshall shot one at Kasaiili, at a height 
of only 5,000 feet above the sea, and this is the lowest level at 
which 1 have known it to occur. (Hume^s “ My Scrapbook 

p. 861.) 

1161*. The Mottled Wood-owl — Symium oceltatmn. Less. 

Occurs in the Scott catalogue with the locality Ambala. 

1164. The Brown Fish-owl — Ketupa zeylonen»is (Om.). 

Beavan says : — “ At Ambala, on ICth November 1866, 1 got 
a fine specimen in the late Dr. Scott's compound or garden. 

It was seated in a tamarisk tree Dr. Scott told me that 

some 7 or 8 of this species had frequented his garden at Ambala 
the previous year (1865.)’* 

On 19th March I found two young Fish-owls, partly feathered 
but differing markeiUy in size, in a hollow a few inches deep in 
the trunk of an old mango tree at Morinda, in the garden where 
the Barn Owls were found. The old birds were to be hoard 
calling at nights. Two other large Owls believed to be of this 
species wore seen at Bilaspur on 28th November and Lalru 
on 14th February. 

1168* The Rock-horned Owl — Bubo bengalemitt (Frankl.). 

Mentioned in Dr. Scott’s catalogue with the locality Ambala. 

1169* The Dusky-horned Owl — Bubo ooro7nandu$ (Lath.). 

Probably common and resident. 

) 178. The Scops Owl Scops giu (Scop.) 

A small Owl heard calling “brewer-brewer” at Morinda on 
19th March was probably a Scops Owl. Hume mentions this 
species from Kasauli {* Scrap book, ’ p. 390). 

1180. The Spotted Owlet — Athene brama (Temm.) 

Beavan’s remark that it is a very abundant species at Ambala 
leaves for me only to add that it is resident. 

1189. The Osprey — Pandicn haliaktus (Linn.) 

On 21st March while collecting on the sandbanks of the Sutlej 
river just above the Canal headworks at Rupar 1 fired at 
a passing Tern ; whereupon an Osprey which bad been sitting on 
the sand further along got up and flew back over my head. 1 
shot it and found that I bad secured a fine female. The 
stomach was empty* 

1190. The Cinereous Vulture-— menace vs, L. 

“Appears regularly every cold weather at Ambala 

Colonel Tytler was lucky enough to secure a pair at Ambida 
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in the cold weather of 1865-18(56 {See Jour. A. S. B. 1860, p. 74)*' 
(Beavan.) t 

I observed it on the following occasions : — On 10th November 
at Ohandighar, 9th December near Sirhinil, 16th December at 
Rupar, and 8l8t December near Ambala. 

1191* The Black Vulture — Olot/yps calms (Scop.) 

Not uncommon; generally distributed and occurring as high as 
Kasauli, and probably resident. The greatest number that 1 
saw at one time was hvo. 

119 J* The Oriffon Vulture —Uyps fulvus (Om.) 

** In the plain country about Ambala it is particularly abund- 
ant at certain seasons, fine I shot in the cold weather ot 1805-66 
at Sirhind.’* (Beavan.) 

1 oberved a few Griffon Vultures (though without being 
certain as to the exact species) during the winter, including one 
at Kasauli on March 8th. | 

1195. The Himalayan Long-bilh*d Vulture — Gyps tenuirostns, Hodgs. 

In the Journal of the Bombay Natural History Society, Vol. 
XXIV, p. 358, Mr. A. B. Jones gives a full description of 
a nest of this species tak<ui by him at Ambala in January 
1915. 

1 1 96* The Indian White-backed V ulture — Tseudorpjps bengalenm (Gm.) 

This is the common and resident Vulture of the district, 
through which it occurs upto and including Kasauli, Numbers 
breed about Karali and Jlupur in loose colonies in Decem- 
ber some nests still contained young in the second half of 
March. 


t Note , — Captain Beavan^s reference to Colonel Tytler’s record is wrong ; 
the record is contained not in the ** Journal of the Asiatic Society of 
Bengal ** but in the ** Proceedings ** of that Society. The year and page 
are correct. The record is in the form of a letter, dated Ambala, 3rd 
March 1866 ; the following are the most important parts : — 

My dear Grote, 

I have this moment or rather an hour ago shot a splendid specimen of 

that rare and noble bird the Vultur vitmaehm I have always 

found the bird a very rare species ; the first I ever saw wild were two in 

the Punjab in November 1842 1 again fell in with a pair at Oorai 

near Cawn pore in December 1855 1 saw nothing more of them or 

any more till in December 1865 at Umballah when I was driving to the 
City from Cantonment and my son Frank, who was sitting beside me, 
drew my attention to two large Vultures surrounded by smaller Vultures 
on the carcase of a horse. We immediately drove up to the place, and 

again I saw this rare bird. There were three of them a few days 

afterwards I saw three more dying in company with other Vultures 

This morning, the 8rd March 1866, 1 had just returned from shooting when 
1 found a note waiting for me from Dr. Scott, Medical Storekeeper, saying 
he bad just seen two of these birds feeding with other vultures ou the 
carcase of a horse, aud described the place so well that although I was 
very tired I started at once for the spot, and then I had the satisfaction 
of again seeing the three of these noble Vultures*’ [one of which he shot]* 

t Thellstof theSoott Collection at Montrose includes Qyps indiciLS from 
Ambala. Without examination of the spocjmens, I cannot ^ay whut species is 
meant. 
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1198^, The Egyptian Vulture — Neophron percnopferua (L.). 

** Especially abundant at Ambala where it breeds in Maroh/^ 
(Beavan.) 

1 did not actually obtain any specimens of this common 
Vulture but am of opinion that it is this western form that 
occurs there and not the N gingianue of Beavan’s notes and the 
Scott Oatalogue. 

1199, The Bearded Vulture — Oypaetu$barbatuB (L), 

Twice observed during my visit to Kasauli during the second 
week of March. 

Beavan says : I have seen it after dead cattle^ in company 
with other Vultures, a few miles from Kalka, close to the foot 
of the hills ; elevation perhaps 500 ft.*’ 

1201*. The Imperial Eagle— heltaoa, Sav. 

1 saw an Eagle in lineated plumage at Chandighar on 18th 
February which was probably the young of this species. Beavan 
has a short note on Aquila impenalis : ** I procured a tine specimen 
of this fine bird at Ambala on SOth November 1866 .... 1 believe 
that this species subsists about Ambala chieily on Carrion/* but it 
must be remembered that in his day the true Imperial Eagle 
and the Steppe Eagle had not been differentiated. 

1208*. The Indian Tawny Eagle — Aguila vindhiana, Frank! . 

Keferring to this species under the name of Aguila fulvescenM 
Beavan writes : ** Common in the neighbourhood of Ambala” and 
gives details of 4 specimens obtained in the month of November. 

1 met with a fair number of these Eagles during the winter, 
but they appeared to be less common than in the northern 
Punjab and the sandy plains about Hissar. 

1207. Bonelli’s Eagle — Hieraeiwt fasciatus (Vieill.) 

Beavan states that he believes specimens were sent from 
Ambala by the late Dr. Scott to Lord 'Walden. 

1 shot at and wounded but unfortunately did not secure 
what 1 believe to have been a specimen of this Eagle on 26th 
March on the road between Kharar and Mani Majra ; as it 
went away wounded, it was violently attacked by a pair of 
Aguila vindhiana, A pair at Morni on 28th November 1886 
are mentioned in my Father*s ”Game book.*’ 

1208. The Booted Eagle — HieraetuB pmnatuB (Gmel.) 

** I believe that this Eagle occurs at Ambala and that 1 myself 
have seen it on more than one occasion in flight.” (Beavan.) 

1216, The Short-toed Eagle— CtVoasf vs gallicuB (Gmel.). 

One was observed on 6th November in the bed of the 
Gbaggar river near Mubariqpur, and a second at Bilaspur on 
25th November. 

1217. The Crested Serpent Eagle — SpilomU cheela (Lath.). 

1 saw one « of these handsome Serpent Eagles on 10th 
November, in the Ghaggar Na)a, where it debouches from 
the low hills above Chandighar. 

1220*. The White-eyed Buzzard Eagle — ButaBtur teoea (Frankl.). 

** Tolerably abundant about Ambala, in the station of which 
1 got my first specimen on 28rd October 1866, and afterwards 
procured several others" thus Beavan, who also mentions 
obtaining a male and female at Lallroo on 14th November. 

Met with in small numbers throughout the winter. 
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1228 PallaB^ FUhing Kagle— It^tcoryphwt (Pall.). 

Observed on the Ghaggar at Mubariqpur on 19th February, 
and at Kupar on 20th March. 1 also found a pair nesting in 
a large Peepul tree at Kupar on the 18th December, and 
ascertained that the nest contained two eggs, one addled, and 
one hard-set. 

1228 The Brahminy Kite — Haliastur indun (Bodd.). 

1 saw what was perhaps an immature specimen of this kite 
about the Canal head works at Kupar on 20th March. 

1229* The Common Pariah Kite — Mihus gowada^ Sykes, 

Abundant and resident occurring as high as Kasanli. Pair- 
ing started in January and February and there were eggs in the 
majority of nests by the end of the latter month. Beavan 
merely states that the Kite is less common at Ambala than in 
Bengal. 

1232*. The Black-winged Kite — Elnnu» ccrrtdeus (Deaf.). 

Although Beavan says They were particularly abundant in 
the jungles to the south of Ambala in November 1866, and 

might frequently be seen hovering like a Kestrel a freshly 

killed specimen at Babyn, near Ambala/’ I only observed a 
single example. This was near Jagadri on SOth November. 

1233*. The Palo Harrier — Circus ^naourus (S. G. Qmel.). 

A few Harriers seen on different dates between 2nd Novem- 
ber and 25th March were attributed to this species, but no 
specimens were collected. 

1237. The Marsh Harrier — Cu*cum (cruginosus (L ). 

A winter visitor in fair numbers; it vtas common in the 
Chamkaur marsh when I was there on 13th and 14th December, 
but was also generally distributed in the district. 

1239*. The Long-legged Buzzard — Butcoferoi (S. G. Grael.). 

** I killed a fine specimen of the female of this species at 
Ambala on November 5th, 1866”. (Beavan.) 

A winter visitor ; a few were met with on various dates 
between ISth November and 4th March, almost all of the dark 
form. A live specimen was brought to me which 1 kept for 
about a week and then released ; it seemed fairly gentle and 
tame in disposition. 

1244. The Shikra — Astur badius (Gmel.). 

Common, generally dispersed and resident. 1 saw what wa^ 
either this or the next species up in Kasauli in the second 
week of March, 

1247. The Sparrow-hawk — Acoipiter nims (Linn.), 

A winter visitor in small numbers ; observed on a few occa - 
sions in November and December. I observed one soaring over 
a valley on the road npto Kasauli on 5th March. 

1248. The Besra Sparrow-hawk — Accipiter nrgatus (Reinw.). 

An old female obtained at Anfibala is mentioned by Hutne in 
his Scrap book,” p, 185. 

1249*. The Crested Honey Buzzard — Pernu cristatui (Ouv.). 

Observed on the following occasions : — 27ih October, 16t)i 
November and 19th November, at Ambala ; 20th March near 
Karali ; and 25th March between Kharar and Mani Majra, 
The bird observed on 16th November, came up with one or two 
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kites and so interfered with my trained Falcons that were 
being exercised to the lure that I had to shoot it ; when 1 
picked the corpse up, honey was dripping from the month. The 
bird of 19th November was also attracted by my Falcons. 

1 254. The Peregrine Falcon — Falco jter&grinus, Tunst. 

An immature Peregrine was observed in the neighbourhood 
of my house on 12th November and seen about frequently until 
«ird December when 1 shot it for my collection, as my Falconer 
was unable to net it. Unfortunately the <<rgans were most 
indistinct and 1 was unable to decide whether it was a very 
big male or a very suiall female. Until it was shot my Falconer 
had believed it to be a Shahin. 

Hume ill his ** Scrap biKik'* at part 1, p. 50, mentions an adult 
tiercel killed at Ambala. 

1257. * The Lugger Falcon — Falro Gray. 

Common and resident, and generally distributed. On 25th 
March near Mani Majra 1 found a female sitting in an old 
nest of Pseudoffyps on a large gaunt Peepul tree. She was per- 
suaded to leave the nest with difficulty, and on examination I 
found that it contained two young in down and an addled egg. 
The young birds differed in size and age. 

1 258 . The Saker Falcon — Falco chermt/, G ray. 

Hume in his Scrap book ” (p. 02) says : It has been re- 
peatedly shot, as low down as Ambala and even Delhi.’' 

1250. The Shanghar Falcon— Fofeo milvi^yes, Hodgs. 

In the “Ibis” for 1871, p. 240, there is the following note 
under the heading of Falw sacer 1 cannot ke^ suspecting 
that another species of Falcon is often confounded with the 
true F, sacer, 1 hrst heard of tliis bird from Col. Delm^-liad- 
cliflfe, who wrote mo that he had once seen a large Falcon like 
tl e Chorrug, but with the upper plumage somewhat banded and 
Kestrel-like. The late Dr. Scott obtained a specimen (which 
was shot at Ambala) of a female Falcon which closely tallies 
with this notice ; and Lord Walden now possesses this speci- 
men, which 1 saw and took note of at Dr. Scott’s.” Its descrip- 
tion follows, and this note is referred to in the synonomy 
of Falco miloipes in the Fauna of B. I, Birds, Vol. iii, p. 421. 

1284 The Ked-headed Merlin — AFsalon chicquera (Daud.). 

** Ambala, November 5th, 1866 ; Shot the male out of a pair 
which were alternately stooping on the race course at a small 
lark Pipit.” (Beavan.) 

Resident and not uncommon. One evening while shooting 
Snipe in a reed-bod at Chamkaur I disturbed a Lusciniola mela- 
nopa^on which was all but taken by a Jack Merlin which stoop- 
ed close past my head from behind me. On another occasion 
near Rupar (on 18th December) 1 saw a clever but unsuccessful 
piece of teamwork by a pair of the.se Merlins, A number of 
Doves had taken refuge in a Kikur tree, and while one bird 
waited on above the tree ready to stoop the other tried hard 
to drive the Doves out to it ; but the Doves refused to leave 
their thorny refuge. 

1 265. * The Kestrel — Tinnunoulus alaudat tun (Gmel,). 

A not uncommon winter visitor to the plains. 1 saw one at 
Kasauli on 9th March and three together there on 10th March 
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one was seen in the low hills above KalVa at the in ^ny 
December. nhea- 

Beavan mention obtaining a specimen at ArnbUa in NovenP^^ 
bei, 1866. 

1266. The Lessor Kestrel— Tinnunculus r&nrhns (Nanm.). 

Hume in his ** Scrap book '' part I, p. 105, states I have seen 
a specimen killed near Ambala ” and this record is referred to 
in ** Stray Feathers, ” Vol. in, p. .*184. 

1271. The Bengali Green Pigeon — Ci'oeopuft pfumicopteru'^ (Lath.). 

“ This species also occurs sometimes about Ambala, according 
to tho late Dr. Scott.” (Beavan.) 

1272. The Southern Green Pigeon — Crocopuft rhloro/jasf^r (Illyth.) 

I observed flocks of this handsome Pigeon about an avoniu* of 
Poepul and Bhur trees at Moriiida about the 10th December 
and tho i5th March ; on the second occasion their numbers had 
perhaps diminished. A few wore noted at Karali on 20th 
March, and several about the District Board garden at Ambala 
towards tho end of March and the beginning of April. 

1292. Tho Indian Blue Rock Pigeon — Columhn intermedia, Strickl. 

Abundant and generally distributed. 

1295« Tho Eastern Stock Dove — Cvlumha pi erxmainti, Bonap. 

Beavan ’s note on this is as follows T believe it was first 
discriminated at Ambala by my late valued friend Dr. Scott, 
who had previously resided for some time at Hansi, and told 
roe that he had seen them at tho latter station in tho first 
instance, and then informed either Dr. Jerdoik or Mr. Blyth 
of their nearly annual occurrence also at Ambala. Indeed, 
although during my stay there in 1866 none wore to be seen 
some, 1 believe, had beeu killed there the year before, and Dr. 
Scott promised tf) look out again anxiously for their arrival and 
let mo know. But unfortunately ho succumbed to the climate.” 

I saw a flock at Ambala on 15th November, and perhaps another 
party at Ohandighar on 26th March. 

1305. The Indian Turtle Dove — Turtur ferro(/o (Eversm.) 

Only mot with at Bilaspur, from 25th to 29th November. 
There in tho evenings 1 found some frequenting a line of tall 
Shisham trees planted along the sides of a Mango tope ; they 
were very shy and perched high np, and 1 had some diflticulty 
in securing a couple of specimens. 

1307.* The Spotted Dove — Turtur mratenm (Gm.) 

“It is found throughout the country npto Ambala.” (Beavan.) 
The status of this Dove in Ambala district is not quite clear 
but I found it common at Chandighar in November, February 
and at the end of March. It was common about Ambala in 
February and April and common at Bilaspur at the end of 
November. I shot one there on November dOth. 

1309. The Little Brown Dove — Turtur cambaiemis (Gm.) 

Beavan says ; ** I observed it rarely at Ambala in 1866. I 
found it abundant throughout the winter.’' In December it wras 
the only species of dove observed at Kalka. 

1810. The Indian Bing Dove— 2’wrfer riBortus (Linn.) 

Common but seemed to decrease in numbers during January | 
February and March. 
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18a jouj 

* The Red Turtle Dove — CEkopepelia tranguebarica (Herm.) 

have observed it ....at Ambala, where it is decidedly 
rare” (Beavan.) Although in the Northern and Centnd 
Punjab this dove appears to be a summer resident only I have 
found it in small numbers throughout the winter with the 
exception of January when 1 failed to note it. Thb numbers 
increased about the end of March and 1 first heard the court- 
ing note on the 29th of that month. 

1816* The Imperial Sandgrouso — Pterocles armariua (Pall.) 

** Found in some numbers about Ambala about certain seasons. 
But when I was there (November 1886), they had not arrived”. 
(Beavan.) 

Found to be common about Ohamkaur from the 12th to the 
14th of December, where great numbers were observed coming 
to a drinking place in the marsh in the early morning and 
flocks were found about the fieds in the evening. 

1817. The Painted Sandgrouse — l*terocle9 fa$ciatm (Scop.) 

After dusk on 10th November, when 1 was passing down the 
Qhaggar Nala towards Ohandighar, two birds settled at the edge 
of the water amongst the stones to drink. Not being able to see 
what they were, I shot one and found that 1 had secured a 
female Painted Sandgrouse. 

Beavan states : ” The late Dr. Scott received a pair killed 
within 20 mUes of Ambala from a native shikari, and writing 
under date August 2, 1867, says : — This is the first time 1 have 
heard of this species occurring in the neighbourhood of 
Ambala.” 

In my Father’s ^Hlamebook” under 26th January 1887 
appear a couple of Painted Sandgrouse shot from a flock below 
Kalka. 

1821.* The Common Sandgrouse — Pterorlums euustus (Temm.) 

** Abundant about Ambala. ... In the cold weather 
... a male killed at Ambala on 16th November 1866.” 
(Beavan.) 

Met with not uncommonly dur.'ng the winter at Mubariqpur, 
iiupar, Ohamkaur and Ohandighar. Obtained by my Father 
near Kalka. 

1824.* The Common Peafowl— Pavo ensfatus, Linn. 

Common and resident throughout the district. They are very 
abundant in the low hill jungles about Ohandighar and Kalka 
where they fly well and without hesitation, affoi^ing some shots 
worth taking. The local villages have no objection to their 
being killed and are said even to eat them themselves. 

1828. The Red Jungle Fowl — GalluB/erruginewi (L.) 

Far from uncommon .... under the hills near Ambala 
in 1866, whenoe 1 procured a pair in the November of that year”'. 
(Beavan.) 

The Jungle Fowl was very numerous in the low hills to the 
N.-B. of Ohandighar when 1 was there on lOth November and li 
few were met with close to Kalka on 28th December. 

I also heard of it as being very common about Momi, and 
indeed I believe it ooours all along the hills to their eastern limit 
in the district, but I had no opportunity of verifying the fact 
for myself. 
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1S86. The White^orested Kalij Pheasant — OmruBm albicriitatui (Vig.) 

It appears from a note, dated 6th Deoomber 1886, in my 
Father's ** Qamebook that he then met with a few of these phea> 
sants at Momi. 1 am not aware whether it still occurs there 
or not* 

I, *166.* The Common or Grey Quail — Cotumuc communis, Bonnaterre. 

** Near Ambala they afford very good sport with a dog.” 
(Beavan.) 

1 observed 10 individuals in all on various dates during the 
winter ; it must however be abundant on passage as in other 
districts. 

1667. The Jungle Biish-quail — Perdioula asiatioa (Latli.) 

On November 10th and February 16th when after Jungle Fowl 
in the low hills to the N.-E. of Chandighar 1 met with a few 
coveys of this cuiious little Quail and obtained some speoiineus. 
The coveys consisted of some 8 or 10 birds apiece and were 
found in thick cover towards the base of the hills along the 
edge of cultivation. 

Beavan notes that '' it occurs in the jungles about Ambala”. 

167:?. The Black Partridge — Francolinus i^ulyams, Steph. 

Met with but not very abundantly at Mubariqpur, Bilaspur 
and Ohamkaur. Beavan merely mentions obtaining it at 
Ambala in 1865. 

1676.* The Grey Partridge — Francolinus pondicerianus (Gm.) 

Common and generally distributed, occurring in some num« 
bers in the low hill jungles about Kalka and Chandighar on the 
same ground as Jungle Fowl. 

1388.* The Little Button-quail — Tumix dussumieti (Temm.) 

The late Dr. i^cott, who sent specimens to the Montrose 
Natural History Society, records this species from Ambala 
(Beavan ) 

1388. Water-Kail — Eallus aguaticus, Linn. 

On 14th December I secured a male at Chamkaur, one of a 
couple that were feeding at dusk on the edge of a flooded patch 
of sugarcane. The stomach contained small fresh watersnails 
complete in their shells. 

1401. The White-breasted Waterhen — Amauromis phcenicurus (Penn.) 

A blackish K allin o bird with a whitish face or neck seen at 
Mubariqpur on 20th February was probably of this species, 
with ivhich 1 am otherwise unacquainted. 

1402. The Moorhen — Gallinula okloropus (L.) 

Only met with in the marshes near Mubariqpur were one a as 
seen on 6th November and two more on 20th February. 

1406. The Coot — Fulioa atra, L. 

Beavan records a specimen at Ambala on November Srd 
1866 . . . • “ I have seen this species in the tanks at 

Ambala in the ' Phulbagh ’ I met with a few near 
Mubariqpur on 6th November, and at Kharar on 24th March. 

1409, The Sams Crane — Qrus anttpone (L.) 

In spite of Beavan's statement that the Sarus Omne is very 
common in some parts of India, more especially in the neigh- 
bourhood of Ambala ” I only met with two pairs, one between 
Ambala and Jagadri in November, the other at Ohamkaur in 
December. 

t4 
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1416/ The Stone Curlew — (Etlicnmnus soolopau' (S. G. Gmel.) 

On 19th March I found a solitary egg laid under a mango tree 
in one of the topes at Morinda ; this find has been described at 
length elsewhere (cf, ** Bird Notes ** May 1916). My Falconer 
had reported seeing 4 birds in the same locality on December 
8th; also early in April a call that T attributed to this 
species was heard about my bungalow in Ambala. 

1419. 'Hie Great Stone Plover — Emeus recurmrostns (Cuv.) 

Several wore observed on the sandbanks of the river Sutlej 
above the Canal headworks at Ilupar on 20— 21st March, and on 
the latter date I found a nest with 2 fresh eggs. 

1422.* The Indian Courser — Curmius coromandHious (Gm.) 

Of thui species £ procured a pair at Lallroo, near Ambala, on 

the 14th November 1866 the species is not uncommon 

in the cold weather at Ambala, frequenting chiefly ploughed 
land in small flocks.’' (Beavan.) 

4 Coursers soon on the short sandy turf of tho Ghaggar Nala 
at Mubariqpur on 20th February wore perhaps of this species. 

This species occurs in the list of the Scott Collection with the 
addition of the words Ambala. Not very common.’* 

1426. Tho Cream-coloured Courser — Vuraorius f/allicua (Gm.). 

A party of 6 Coursers seen in a ploughed field near Biltispur 
on 30th November appeared to bo of this species. 

1427. The Small Indian Pratincole — Glareola lactetty Teinm, 

A single specimen was observed hawking about the Ghaggar 
Nalla at Mubariqpur on 19th February ; on 24th March at 
Kharar 1 observed a small party flighting towards tho river 
Sutlej at dusk. 

1429. The Pheasant-tailed Jacana - Hydvophasianvs chirurgus (Scop.) 

Occurs in Dr. Scott’s list. 

1431.’’ The Red-wattled Lapwing — fiaraogt'ammus (Bodd.) 

Common and generally distributed, but probably partly 
migra^ry as £ met with a flock of about a dozen on the river 
at Rupar on 21st March, which wore probably migrating birds. 

1433.® Tho Yellow- wattled Lapwing — Sarciophorus vialaltaricus (Bodd.) 

Procured at Ambala, November 14, 1866,” (!l^avan.) 

148r>. The {ndiftQ Spurwing Plover — Uoploptems vfntralia (Wagl.) 

1 had not previously met iwith this Plover in the Punjab until, 
when staying at Rupar on 20 — 22nd March, £ found it common on 
the sandbanks of the Sutlej above the Canal headworks. Those 
met with were not particularly shy and appeared to be breeding 
although I could find no nests. However, one shot, had a large 
egg in the ovary. They wore found in pairs skulking about at 
the water’s edge on tho sandbanks ; in appearance, save for the 
absence of wattles, they would be very like the last species, but 
their manner is very different. They skulk and run in a most 
characteristic and shame-faced manner, with the body rigid 
and parallel with the ground, and the head sunk into the 
shoulders as if there were no neck. 

1436. The Lapwing — Vanellm vu^rts^ Bechst. 

This common winter visitor was met with at Mubariqpur, 
Ohandighar, Chamkaur and Ambala, on various dates between 
6th November and 20th February. 
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1487* The Sooiablo Lapwing — (Pall.) 

A specimen was killed by me at Lallroo near Ambals on 
the 14th November 1860 ; and this species is mentioned by 
the late Dr. Scott who sent spc^cimens from Ambala to the 
Montrose Museum.’’ (Beavaii.) 

I saw three at Mubariqpiir on dtli November and a fleck 
near Morinda o!i 11th December. 

148H. The White-tailed Lapwing — Cheiimia Uucura (Licht.) 

‘‘ A specimen now ia CoL Tytler's collection \sm procured by 
the late Dr. Scott at ilabyn n<*ar Ambala in IBCiO.” (Beavari.) 

Common in small parties about the marshes at Chamkaur 
on 13th and 14th December. A flock of about a dozen was 
seen in the Mubartqpur marshes on liOtli Fobrnaiy. 

1481K The Eastern Coldon Plover— Chat adnuf^ fulivn^ Cm. 

It is occasionally, I hear, found near Ambala.” (Beavaii ) 

1 446. The Kentish Plover — yFf/ialitis aletandrina (L.) 

Two wore observed on 8rd November at Mubariqpur in the 
Qhaggar Nala and a party of 4 acre seen on a sandbank of 
the Sutlej river at llupar on 20th March. 

1 447* The Little Ringed Plover — ALffialitifi dubia (Scop.) 

I shot a pair out of a small 6ock which were feeding along 
the edge of a small tank near the Native Infantry lines at 
Ambala in January 1866.” (Ileavan.) 

A few were observed mostly in pairs about the sandy and stone- 
strewn flats of the Ghaggar at Mubariqpur when 1 was there 
from 3rd to 7th November, and on 19th and 20th February. 
Single individuals were seen at Rupar on the Sutlej on 1 6th 
December and 21st March. 

1451* The Black-winged Stilt — Ilimantojfu< candidus^ Bonn. 

** Noted by the late Dr. Scott as having been procured by 
him at Ambala and specimens sent to the Natural History 
Society of Montrose.” (Beavan.) 

One was seen by me at Karali on 20th March. 

1 45 4. The Curlew — Nummim arffvata fL.) 

1 did not meet with this species myself but Mr. R. B. White- 
head, I.O.S., Settlement Officer, informed me that be Faw one 
below Chamkaur on 19th January, and 4 more in the same 
locality on 2ist January. 

1460*. The Common Sandpiper — Totanm hypotcucus (L.) 

A few only were observed, on various dates between 2Jrd 
October and 20tb March. Boavan meutions a specimen 
killed at Ambala on 30th October 1866. 

1461®. The Wood Sandripor — TotanuH ylamda (Gm.) 

A few were soon on migration at the Kharar tank on 24th 
March. 

1462. The Green Sandpiper — Totanm ochrojunf^ (L.) 

‘‘ I have shot it several times. . . .ut Umballa, whence 1 have 
noted a specimen which was killed on 3()th October 1866. ’ 
(Beavan.) 

Found commonly throughout the winter and last seen on 9th 
April. 

1463. The Marsh Sandpiper.— Tetanus staytmtilisf Bechst. 

I saw what I believe to have boon one of these Sandpipers at 
the Kharar tank on 24th March. 
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1464. The Redshank — calidria (L.) 

A few were observed at Ohamkaiir on 18th December, from 
the train between Ambaia and Rajpura on 27th January and 
at Rupar on 20th March. 

1466^. The Greenshank — Tetanus ylottis (L.) 

Noted by the late Dr. Scott as having been procured by 
him at Ambaia, and the specimens sent to the Natural History 
Society of Montrose.*’ (Beavan.) 

A common winter visitor and probably the most abundant 
species of Sandpiper after the Green Sandpiper. It is usually 
met singly but on migration parties occur ; for instance 1 saw 
a flock of 9 on the river Qhaggar at Mubariqpur on November 
6th and a flock of 15 to 20 individuals on the Sutlej at Rupar 
on 2l8t March. 

1471 and 1474. Stints. — Tnnga viinuta, Loisler and T. te^nminoki^ 
Leisler. 

A few odd Stints were seen during the winter from December 
to 24th March ; but as I obtained no specimens I was unable to 
identify the species represented. 

1484*^. The Common Snipe — Gallinayo catestis (Fronzel.) 

The Common Snipe is of course a winter visitor and a passage 
migrant only to Ambaia district and there are one or two 
jheels'-notably at Mubariqpur and Chamkaur— where sport may 
be obtained. I did not see any later than 24th March when 1 
flushed about a dozen from the weedy margins of the tank at 
Kharar. 

1487. The Jack Snipe — Gallinayo yallinula (L.) 

Mauy were found in the Chamkaur jheel on 14th December ; 
and a few in the Mubariqpur marshes on 20th February. One 
was flushed at the Kharar tank on 24th March. 

1490. The Laughing QuU — Larm ridibundus, L. 

Six or seven Gulls were seen on the Sutlej river at Rupar on 
16th December and lA more on 20th March ; two others were seen 
on the Ghaggar at Mubariqpur on 20th February. All were 
probably of this species. 

1499. The Gull-billed Tern — Sterna anylica^ Mont. 

On 20th February on the Ghaggar at Mubariqpur I saw a 
curtous-looking Tern with a black bill ; it was perlmps a Gull- 
^ . billed Tern in transition plumage. 

1503. The Indian River Tetn^Stema seena, Sykes. 

Common and resident ; it breeds in colonies in April on the 
sandbanks of the river Sutlej above the Canal head works at 
Rupar. Recorded by Beavan without remark. 

1604. The Black-billed Tern — Stet^na melanoga$ter, Temm. 

Common and probably resident, but less abundant on the 
whole than the last species. While I was at Mubariqpnr early 
in November large^ flights used to pass down the Gnaggar at 
dusk, but this habit seem to have practically stopped when 
1 was there again in February. 

1517. The Indian Skimmer— RAy’tcAops aMcoUu, Swains. 

^ Observed to be fairly common about the sandbanks of the 
river Sutlej above the Canal headworks at Rupar in the seoond 
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half of March. It was doubtless intending to breed there with 
the oolonies of Siema seerui, 

1626. The Common Cormorant — Phalaerocornx' carbo, (L.) 

With the exception of a single individual seen at the Kharar 
tank on 24th March, 1 only mot with Cormorants at Kupar, when 
I visited that place in December and March. There they were 
numerous and were frequently observed iishing in the pools 
connected with the Canal Dam across the Sutlej. 

1628*. The Little Cormorant — Phalacrooorax javanicuB (Horsf.) 

Included in Dr. Scott’s list. 

1542. The Black ibis — InoeotU papillotua (Temm.) 

A flock of about a dozen Ibis was observed in the Ghaggar 
Nala at Chandighar on 18th February, and a similar flock in the 
marshes at Mubariqpur on 20th February. Single birds were 
seen at Morinda on 11th December, and near Ambala on 16th 
February. 

1646. The Spoonbill — Platalea leucorodia,JAvkii, 

A flock of large white birds seen in the distance on the sands 
of the Qhaggar at Mubariqpur on 20tli February appeared to 
be composed of Spoonbills. 

1646. The White Stork — Ciconia alba, Bechst. 

Only observed at Morinda where I saw one on 9th December, 
and a party of six on 12th December. 

1648. The White-necked Stork — Dissura epiacopus (Bodd.) 

Observed not uncommonly throughout the winter on various 
dates between 7th N<ivember and 26th March ; it seemed to be 
fairly generally distributed, but was most frequently observed 
about the stony bed of the Ghaggar river where it emerges 
from the low hills at Chandighar : here it was frequently 
gathered in flocks. 

1649. The Black-necked Stork — Xenorhynchtis aBxaticus (Lath.) 

On th^ evening of 8rd November at Mubariqpur I saw a flock 
of 60 to 60 Storks (which I attributed to this species) arrive 
flying high from an easterly direction, and after much circling 
proceed to settle in the bod of the Ghaggar *, only some half 
dozen individuals had touched the ground when without 
apparent reason the flock rose again to a great pitch and 
returned whence it had come ; on the evening of 6th November 
but about two miles from that place 1 saw a party of the«ame 
Storks flying in a westerly direction, as if going to roost. 

Some were seen from the train between Ambala and Jagadri 
on 24th November. Storks attributed to this species were seen 
on the hills at Hupar on 16th December and 20th March, at 
Kharar on 24th March and at Chandighar on 25th March. 

1664. The Eastern Purple Heron— Ardea tnonillenm (Sharpe). 

This Heron was observed to be fairly numerous about the 
marshes and water-channels of Mubariqpur where I was there on 
6th November and 20th February ; a few were flushed from the 
reed-beds but the majority were found sitting on the tops of 
trees where the long necks gave them a very curious appearance. 
Elsewhere only two were seen, at Chamkaur on 14th December. 

1666. The Common Heron — Ardea oinerea, Linn. 

** Occurs about Ambala, as I learned from the late Dr, Scott.’’ 
(Beavan.) 
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Observed here and there throughout the winter, whether on 
the river or at the side of the smallest village pond. 

1559. The Large Hevodian alba (L.) 

Two were seen at Ohamkaur on I4th December. 

1562*. The Cattle Egret — BtUmlcm voromandm (Uodd.) 

A number wore observed about Chamkaur from 12 to 14th 
December. 

1666*. The Pond Heron — Ardeola yrayi (Sykes). 

1 do not understand the distribution of this common bird in 
Ambala district. While none were met about the marshes of 
Chamkaur on 14th December many were observed from the 
train near Lalru on 27th December and between Rajpura and 
Ambala on 26th January. After this the only ones observed 
were as follows: — 21th March, 2 at Kharar ; 27th March, 1 at 
Chandighar ; I2th April, 1 at Ambala. 

1568*. The Night Heron — IXyciicorat ynucuh 

included in Dr. Scott’s list. 

1574. The Bittern — Botaurm f^tellarU (L.). 

One was observed about some thick reed beds at Chamkaur 
on the 1 3th and 1 4th December, and two were flushed from 
reeds in the Mubariqpur marshes on 20th February. 

1679. The Greydag Goose — Aimrfermy Schaeff, 

“Tolerably common about Ambala in the cold weather, 
especially so in January 1866, w'hen 1 tried to stalk some but 
signally failed. I iind that the late Dr. Scott remarks of this 
species that on the 3rd and 4th March 1866, vast flocks wore 
seen passing over Ambala, leaving for the colder lakes of Tibet. 
In the preceding year (1865), the rain which fell at the end of 
February and the beginning of March caused them to leave 
later in the annual mirations ; and he mentions that on tin* 
7th March ho saw 2 flights of Geese, and on the 8th and 0th 
of the same month ‘ more ditto’ ; while on the 14th March 1865, 
only a small flight were to be seen high in the air over the race- 
course. In 1864, ho notices having seen Vild Geese passing 
north on the 28th and 29th of February, and in 1803 the dates 
were respectively Febniary 27th and 28th of Geese leaving 
the plains.’’ (Beavan.) 

1583. The Bar-headod Goose— war/* indityun (Lath.) 

“ They occur in large numbers around Ambala and arc caj)- 
tured by the natives”. (Beavan.) 

I saw a big gaggle of Geese, apparently of this species, about 
the Sutlej at Uupar on 20th and 22nd March. 

On 18th November and 2lBt February, 1 hoard what appeared 
to be gaggles of Geese passing over my bungalow in Ambala 
after dark, and on the 5th March about 9 a.m. I saw what 
appeared to be some Goose flying soutfurarda in the same place. 
It was of course impossible to say what species was represented. 

1586. The Pink-headed Dnek^Bhodortessa caryophyllacm (Lath.) 

I have already recorded (Journal, B. N. H. S., xxiv., 599) a 
pair of those rare Ducks which 1 saw at Rupat on 2l8t March. 

168^. The Ruddy Sheldrake— Casaiva mtila (Pall.) 

Common in the marshes of Ohamkaur on 13th and 14th De- 
cember, and on the Sutlej above Rupar on 16th December and 
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from tho 20th to the 22 ik 1 of Marcli. A single individual wan 
observed flyiug over (Jivil Linen on Ist December, 

1592. The Mallard- Anas UjeeftaB^ Limi. 

‘‘Common about Ambala in the cold weather.’’ Olcuvan.) 

There appeared to be a few* about the marnhes of Chamkaur, 
and many on the river about liupar about the middle of Decem- 
ber. Some numbers were reported to be visiting the marslu's of 
Mubariqpur early in February, but 1 only found three when 1 
w^ont after them on 2()th February. 

Tw^o appear in my Father's “Camebook " as shot at Morni on 
5th December 188G. 

The Gad wall — ChaiUelasmus iitieppru*> (L ) 

One w'as shot by my Father at Morni cn*Jnd December I88G. 

1597.^ The Common Teal — Nettivm cvfcca (L.) 

“ Common about Ambala.” (Boavan.) 

Met with in small numbers during tho winter and last sceii 
on 24th March. 

1599. Mile Wigeon— A/r/mv/ (L.) 

“ Common about Ambala.” (Boavan.) 

1909. 'Phe Pintail — Dafila acuta (L.) 

“Abundant about Ambala.’* (Boavan.) 

I saw some on the river at Bupar on 21st March, and perhaps 
a party at Chamkaur on 1 3th December. 

1 (iOl . The Garganey - (^erqueJula eitria (L.) 

A number were found in a weedy tank at Kharar ( n 24th 
March. 

1(502.' The Shoveller Spatula vh/pcata (L.) 

“ Shot near Ambala in January 1866, whore it is also record- 
ed by tho late Dr. Scott as having been sent by him to the 
Montrose Museum." (Boavan.) 

Some wxiro observed on the river at Uupar on 21 st March, and 
about a dozen in the tank at Kharar on 24th March. 

1605. The Pochard — Nt/roca fertna (L.) 

Some half dozen wore found in the tank at Kharar on 24th 
March. 

1609. Tho TufttMl Duck- ’ S t/ntca /tillf/tila (L.) 

Several >vere mot with by mv Father at Morni in November 
1886. 

1617. Tho Indian Little Grebe — Ihdicipes alUpennis (Sharpe.) 

Some wTre seen in the tank at Kharar on 24th March. 
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THE OYPERAOEiE OP THE BOMBAY PRESIDENCY. 

BY 

L. J. Sedgwick, f.l.s., i.c.s. 

Part II. 

{Ooniinvsd from page 700 of Volume XXT.) 

4. Courtoisla, 

See Clavifl (Species 2, India, Africa, Madagascar.) 

I* Cf CypSfOldBSy Nees. A medinm^sized yellowish herb, with 
long leaves. Umbel usually compound. Bracts long, far over- 
topping the inflorescence. Brocteoles short. Spikelets in dense 
globose heads, J in. wide, ovoid, usually 1-flowered. Nut ^ in. 
long or longer, very narrowly fusiform ; acutely trigonous or almost 
winged, brown. 

In water holes in the southern parts of the Presidency ; not uncommon 
in the Mallad tract of the Carnatic. (India N. K. and S. W. Trop. Africa, 
Madagascar). 

5. Fimbristylis, Vahh 

Annuals or perennials. Root system various, but seldom if ever 
8tolonifeiX)us. Stems usually tufted. Leaves basal, v. rarely 
reduced. Inflorescence either a single spikelet, or a head of spike- 
lets, or of umbellately disposed solitary or clustered spikelets. 
Spikelets terete or polygonal, many-flowered, usually glabrous. 
Rhaohilla persistent. Glumes deciduous 2-sexual except some- 
times the few ( empty) at the base or apex of the spikelet. Hypo- 
gynous bristles or scales O. Stamens 1 — 8. Style either bifid in 
which case usually flattened, or trifid in which case usually filiform, 
often pubescent or villous, deciduous with the usually dilated base. 
Nut usually stipitate on a gynophore, biconvex in the forms with 
bifid, trigonous in the forms with the trifid styles. (Species about 
125 — all warm regions, but especially S. E. Asia andN. Australia.) 

Very closely allied to Scirpus and EleocharU, but without hypogynous 
bristles. The various species do not show any great uniformity of in- 
florescence. I have followed Clarke's division of the gontis, rather than 
including with monontachya the specie cowplanata and junosformU^ since 
the distichous lower glumes of those species are not very apparent, and 
their habit is with sub-genus t) ickehstylU, I have placed the sub-genus 
ABILDOAARDIAeX the head of the genus, since the distichous lowest 
glumes, so far as this feature is not due merely to insnflicient development 
of the rhaohilla in its basal portion, would connect with the Cyperea, 

Section I. (ABILDOAAIIDIA) Lower ylumes of the npihelet dxBtiehom or 
mb^iatichow. Style 

L Ft monOStanhyai ITassl-, 6-12 inches high. Leaves 
crowded at the base of the stem and shorter than it, filifoim, wiry. 
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Spikelets usually solitary, sometimes with a second al)ove the lirst, 
i — — i compressed, ovate, acute, shining, white or v. 
pale straw-coloured, the two lowest glumes usually longer than the 
others, cuspidate, the lowest sometimes increased to a hract. 
(flumes loosely imbricate, distichous below, 2 — 3-Rtichous abovt% 
acute, cuspidate. Nut large pyriform with a stalk-like base but 
not a time stipe, very obtusely trigonous, smoothly warted, pale. 

A sedgo of rather dry grassy places ; throughout the I’rcsidency. (Most 
warm countries). 

Section IT. (ELEOCHAROIDKS) Stem u'ith one spihelef. Olumr^ not 
difitichouH, (Occasional examples with spikelets occur. Set* also 

jP. schcenoiden). 

Key to the section : — 

1. Nut narrowly elongate, cylindric, curved . . 2. F. tetrayona. 

2. Nut obovoid, biconvex, with 6-8 very deep 

' transverse corrugations . . . . . . 6. acuminata, 

3. Nut elegantly obovoid with almost obcor- 

date apex, biconvex, minutely sub-tuber- 

culatoly dotted .. .. . . J. F, pofytvichoidcs, 

2. F. tAtra^Ona, a* Jh\ 6-24 inches. Leafless or nearly so. 

Spikelets not subtended by bracts, or rarely wdth the lowest glunu‘ 

slightly enlarged, obconic, densely many-flowered, | ^ in., usually 
rather dai*k. Glumes elongate, obtuse, incurved round the nut. 
Nut as clavis, obscurely 9-ribbed and trabeculate. 

A gregarious sedge of marshes and pools. Common througliout tht‘ 
Presidency, except North Gujarat, (Indo-Malayan.) 

3. Ft acuminatai Vahl, 1\ifted, 4-8 in. Leaves reduced to 
slieaths, the uppermost of which has sometimes a slight proces-;. 
Stems slender with one lanceolate acute few-flowered spikehM. 
Glumes ovate subacute with a very strong midnerve. Sbit a^ 
clavis, pale, margined. The nut is v. distinctive. 

Very rare. Yellapur, N. Kanara (Herb Talb.) (Indo-Malayan). 

4. F. polytrichoidaSf Vakl. Tufted 2-9 inches with slender 
stems and filiform leaves. Spikelets solitary, very rarely more, 
usually ebracteate, sometimes with a filiform erect bract like a 
(‘ontinuation of the stem, ellipsoid, acute (in the Bombay example). 
Glumes many, secund, appressed, obtuse or sub-obtuse. Nut as 
clavis. 

Rare. Sion, Bombay ; Karwar. (Indo-Malayan. A maritime species). 
Section Til. (DtCHELOSTYLIS) 'Sj)ikelef»t more than one. Style bifid. 
Orary and fruit eomprcMed, biem^e.r. 

Key to the Section : — 

A, Spikelets 1-3, rarely up to 3, largo, ovate, pale, 

glistening . . . . . . . . , . o, P\ sehrmoidee, 

B, Spikelets more than in fully grown indi- 
. viduals. 

1. Spikelets in a capitate head .. .. 6. i-’. arymtea, 

2. Spikelets urabelled. 
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(a) Small tufted annuab. 

(i) Nut smooth .. •• .. 7. F. €B$tivaU$n 

(li) Nut ribbed and trabeculate F, diohoUmut. 

{b) T«Uer. 

(i) Glumes obtuse with hyaline margins 

and tips ; nut dark, not ribbed 

or trabeculate 9. Bpatkaeea, 

(ii) Glumes mucronulate, glabrous ; nut 

pale, ribbed and trabeculate . . 10. F, diphyUm, 

( 111 ) Spikolets large, dark red-brown; 
glumes usually pubescent in 
upper half, nut pale, smooth .. F, fetyuginea* 

5. Ft SChoenoldeSf VahL Glabrous, 5-20 inches, tailed. 

With very slender stems and filiform wiry leaves. Inflorescence 
either n solitary spikelet, or 2-6, distantly arranged. Lowest 
glumes Bubbractiform or definitely developed into bracts. Spike- 
lets in., bi-oadly ovoid, glos&y, pale. Glumes loosely im- 

bricate almost hemispheric, obtuse, subapiculate. Nut smooth 
with a prominent \ahite margin all round and a central boss on 
eocn side which appeal’s somewhat darker, stipitate. 

A gregarious sedge* of marshes aud pools. Throughout the Presidency 
fairly common (Indo-Malayaii). 

6. F, ardante^i VahL 3-fi inches, densely tufted, leafy at the 
base. Spikelets ^ in. in a dense capitate cluster, greyish. Glumes 
obtuse with a green keel. Nut very minute, smooth. 

A gregarious herb of the 8l«>ping margins of small tanks about high flood 
level Not common North Gujarat Houth Caruatic. Probably elsewhere 
also, but could never be more than local owing to its exclusive choice of 
habitat. (Indian). 

7. F. aastivalis, Vahl. 2-8 inches, densely tufted, more or 
less pubernlous. Umbel sub-compound, bracteate. Spikelets small, 
often elongate, giey-brown. Glumes acute. Nut quite smooth 
except under very stiong inaguification, pale. 

A greganons herb of driod sand or mnd. Throughout the Presidency, 
except perhaps North Gujarat, where it will probably be found sooner or 
Ister (ludo-Mala> an). Exactly resembles F, dtohotoma, from which it can 
be distinguished only by the uut. 

8. F« dichotoinaf Vahl, As the last species, but nut promi- 
nently ribbed aud trabeculate. 

A gregarious herb of dried mud or sand. Throughout the Presidency, 
abundant (Warm regions of the Old World). 

9. F« SpaUiaOOai Glaucous with a woody rhixome and 

numerous hai*d spreading leaves. Stems 8-16 in. Umbel open or 
contracted, Spikelets middle-sized. Glumes veiy obtuse with 
Bcarious margins. Nut turbinate in outline, dark, smooth or slight- 
ly rough. 

A solitary herb of salt flats either coastal or inland. (Warm regions of 
the Old World). 
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10. F, diphyllap VahL Perennial, 6-24 inches. Leaves many, 
basal, shorter than the stem. Umbel various. Spikeleta in., 
usually acute. Glumes glabrous, acute or subacute, usually apiculate, 
back obtusely keeled. Nub pale, many-ribbed ami trabeculate. 

Throughout the Presidency, except North (rujarat, where it will probably 
bo found, common in the South. (Most warm regions). 

A very variable plant and difficult to describe. The nut distinguishoa it 
from all Bombay species of Section D I CHELOS'i V LIS except diohotomm 
from which it may be distinguished by the larger and more solitary habit 
and less keeled glumes. 

(ft) Var annua (^pO* Sch. Annual, very slender, with 

few and smaller spikelets. 

Kh^ndala and Bombay. 

^ (e) Var plerlstriata, Chfl. 

A specimen from Khandala in Herb. Agr. College, much larger in all its 
parts and with about ribs on the nuts seems referable here. 

11. F. farrudinaai VahL Upto 2^ ft. Leaves few or 0. Umbel 
large, usually simple. Spikelets large, acute, red-brown. Gluiiies 
veiy broad with a prominent acute or sub-acute tip, and usually 
pubescent on the back in the upper half. Nut stipitatd, subdisci- 
form, margined, smooth, usually umbonate. 

A gregarious sedge of marshes and river-bods. Very abundant through- 
out the Presiilenoy. (All warm regions). 

Section IV. THIOHKLOSTYLIS. SpxkeleU more than one. Style tri-Jid. 
Ovary and fruit triyonous. 

Key to the section : — 

A. Spikelets in a capitate head, >^hito . . . . 112. 2^. diyitata. 

B. Spikelets not capitatcly arranged. 

(1) Small annuals. 

(a) Nut white, trabeculate .. \S. F. Woodrotcii, 

(b) Nut white, yellow or grey, tuberoulate . . 14. F. tenera, Var. 

o^rylepiv. 

(2) Medium or tall, 

(a) Base of stem thick, rhizomatous. leaves 

short, pungent crowded, a denizen of 

grass-land .. ., .. .. \^. F.jmoiformia. 

(b) Not as (a). 

{%) Stem triquetrous above, glumes obttiso. 16. F. mifiaeea. 

(ii) Stem 4-5 angled above, glumes acute. . 17. F.qumrjuangularis. 
(tit) Stem flatt *ne<l above, lowest bract 

broad, quite erect 18. i'l eomplanata, 

12. F« di^itatay Boeck. 4-6 inches. Spikelets in a capitate 
bead, whitish, often npeurved. 

A slender short-lived sedge of grassy banks in the heavy rainfall tracts. 
Flowers Jnno- August. On and below the ghats, common. Also according 
to Cooke found at Badami by Woodrow. But this is out of its natural 
habitats. (Endemic). 
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1 3. F, WOOdrawlii 01:0. 2-5 incheti, ol'fen Umbels sub- 

compoand, but contracted. Spikelets small, aoiite, nincronate; 
nut pale, faintly ribbed and trabeculate. 

On the ghats at Khandala and Igatpiiri. (Kndemic). 

14. F. tSMPa Uur. OXylepIS, I -3 inches. Spikelets as laet 

species, but rather larger. Nut very round, Irigonotis, white to 
yellowish or very often grey, glistening ns though varnished, pro- 
minently irregularly tuberculate. 

Throughout the Presidency, not unoommon (Indian). This must bo the 
species described by Cooke under I'\ monfico/a, Steud. Apparently he 
knew it only from one specimen of Woodrow’s. Since then much has been 
collected. 1 have examined a mass of material from places as far removed 
from one another as Ahmedabad, Khanclesh, Kulaba, Tgatpuri, Khandala 
and Badami, especially a largo number of gatherings by Fr. Blatter and 
Mr. Hallberg and have oxaminod the nuts of all and find them as described. 
The Bombay specimens have all glabrous (glabrate, Clarke) glumes. On 
the other hand most of the specimens collectf^d by Fr. Blatter and Mr. 
Hallberg in the Kajputana desert have softly puberulons glumes. This is 
F. fe/tera type, and would probably be found in the Thar and Parkar District 
of Sind. F. monticola is apparently a South Indian nnd especially South 
Indian mountain form of the same spocics. 

lo. F| JunciformiS, KiuUk. Glabrous. Rhizome woody, creeping. 
Stems 4-12 inches long, stiff’, arising from amidst or in front of 
the short, densely crowded, flat, spreading or recurved leaves, 
which have an obtusely triangular while apox. Umbel open or 
contracted, usually compound. Spikelets clustered, smallish, usually 
obtuse, dark or reddish brown. Styles and anthers v, conspicuous 
in time of flowering. Nut obovoid, apiculate, from white to light 
brown, smooth oi sub-verrucose, apparently veJate outermost 
cells withering and peeling off), 

A stiff, wiry sedge of dry grasslands, forming one of the principal con> 
stituonts of the surface vegetation on the most barren gravelly uplands in 
the South Carnatic, and thence spreading into forest clearings Through- 
out the Presidency but apparently not very common except in the south. 
This may, however, bo due to its short flowering season, the very early 
part of the rains. (India, Madagascar, Philippines). 

16. F. millaCBAf Valil, 6-80 inches high, stem triquetrous, 
often witfi very compressed base and subdistichous leaves, In^ 
florescence a decompound umbel. 8pikelets small, obtuse, usually 
sub-globose, (xlumes obtuse or subacute. Nut white or yellow, 
tuberculate and microscopically transversely striolate. 

A gregarious sedgo of damp places and rice-fields. Thronghout the? 
Presidency, v. common (all warn regions). 

17. F. QUinquantulariS, Vahl. Resembling the last species, 
but usually rather taller. Stem 4-5 angled. Spikelets longer 
and more acute. Glumes acute or sub-obtuse. Nut as the last. 

The very same habitats and distribution as the last species and very 
closely allied to it. 
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\S. F. COmplanata, lAftli. lloHembling tlu‘ last two 8pe(jies, 
but stem (jiiite flattened below tlu‘ iiiHorescence, and lowest bract 
broad, flat and erect, like a continuaticm of the stem. Spikelets 
rather longer, (ilnines very acute, keel long excurrent. Nut 
pale, minutely tnlxMU'b^d, .^oinetiincK only on the slioiildcrs. 

lu water holes in varien.s parts of tho rresidoiicy. Apparently unconi- 
inou. (Warm regions of thu Old World). 

l mlCrOCaryai ^ “ Stems slender, hardly Hattcned 
under the ninbel. Spikelets more slender. Nut \ei‘\ small, 
v(‘late.” 

Deccan, water ludes at Howra. Dalzell. Poona, Woodrow.” Pooke. 
I have not seen thoso speciiiioiifl. There aro no existing sheets m the 
Presidency, but the availabhi material of this species is very scanty. 

ti. Stenophyilus, hyin, 

(=~ llrLiioSTYLis, Kiiafh.) 

Annuals. Sti*ms v<m‘\ shuider, tufted. Leaves lined \ linear or 
quite capillary. All parts of the plant liable to lie hair\ or pubo- 
nilous. lnflorescen<•(^ capitate, or a simple or comj)oiind ninbel, 
but then always with one ses.sile spiludei in tlu' fork ot each 
branch system, liracts and bra(*tooles not prominent. Spikelets 
tew — lo-llow(Tcd always small and narrow, (jlumcs always with 
a prominent griuui k(»fd and yellow or brown side. Styh*. d-fid. 
Nat small, always triquetrous or trigonous, white or nearly wlut(‘, 
I ransvcu’sely undulate (scunetimes obscnrfdy so) with a short stipe 
and a (usually dark) umbo lefl by the style. (Speidos about 70. 
All warm regions). 

This gtiuus is very clo.soly ullicil to lumfirinfi/ih especially P. tmera and 
its varieties. According t<i H. C’hirko it is also closely allied to Elea- 
vhanSy but it would not appear so from the Bombay species of the twi> 
gonora. They are all plants of sand or light soil, especially the tirst two. 
The three Bombay species an^ very closely allied to one another. 

Key to tho genus 

1. Spikelets in a capitate head . ..1. S, harhnta, 

1?. Spikelets in a contracted umbel or com- 
pound umbel, stem pubescent below the 
inflorescence ,. .. .. , . \ pnfferuia. 

Spikelets in a lax umbel or compound 
umbel, stem glabrous below the inHores- 
conco . . . . . . . . \ capillaris 

. Var. tnjida. 

1. 8. bErbatfti //o////. (under Scirpus). Pidhodi/lis barhata, 

Kunth. A small tufted herb, 2-8 inches high. 

The Bombay specimens show many conditions of glume, from simply 
acute to acuminate with a recurved, scaberulous mucro, equalling and 
.even exceeding tho glume. The Badami specimens especially with their 
few-floworod spikelets and squarrose mucros look like a separate species 
and this applies also to specimens collected by Fr. Blatter on Mt. Abu 
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mad hi Sonth Jodlft. 1 suspect that there are two species mixed here, 
hot for reason given in the introduction have left all the material here. 

On sand or light soil throughout the Presidency, especially abundant in 
sandy fields in North Gujarat and thence onwards into the desert. (India, 
Africa, Madagascar). 

2. 8« pubartllai Poir. (under Scirjms). Btdbostylis puherula, 
Kunth. 10-12 inches high. Umbels Bub-compound, J-1 inch 
broad, corymbiforin, containing 20 or more epikelets. 

y. rare, Karwar on the sandy shore, Mr. K. D. Bell, 1917, (Africa, 
Malayab 

3. 8. CapiliarlSi WalUch (under SoriptB in PI. Ind. 

aci. Carey and Wallich). Bulfmiylis capilla/ris, Kunth. Var 
tPifIda (ep* Kunth). 0-20 inches high. Umbels lax with few 
capillary rays inch, themselves often branched, and often 
with a secondary umbel almost as big as the primary umbel ; ulti- 
mate pedicels usually deflexed in iniit. 

Very occasional in the South of the Presidency. (All warm regions of 
the Old World). 


7. Eleocharifi, B. Br. 

Glabrous, email or medium sized heibs. Leaves reduced to 
sheaths, but barren stems often piesent. Infloiescence a single 
erect teiminal spikelet, ebrocteate, but the lowest glume often 
sub-bract i form. Glumes spirally imbricate, never truly acute. 
Hypogynous bristles present, occaBionally absent. Style branches 
2 or 8. Style always dilated at the base, the base usually con- 
stricted above the but peihistent. Nut obovoid, plano-convex 
in the species with bifid, trigonous in the species with tri&d styles. 

Key to the Bombay species : — 

A. — Robust. Glumes concolorous. Spikolets j in. — 

1] in. 

I. Stem terete, septate when dry .. .. \, B.plantayinea, 

9. Stem trigonous or tnquetrous, not septate 

when dry,— 

ifi) SpikelotH acute, glumes sub-aoute . . . . 2. 

(A) Spikolots obtuse, glumes obtuse . . , , 8. JK. ipiralU. 

Small. Glumes with a green central band and 
scarious sides: — 

J. Spikolets i— 1 inch, with a creeping rhizome. A, E. patmtrU. 

2 Spikolets less than \ inch — 

(a) Stylo bifid, nut biconvex— 

(i) Very slender^ bristles white .. 6. E, atropurpurta, 

(ii) Less slender, stems stiff, bristles brown 6. E, eapitata^ 

(h) Style trifid, nut trigonous . . 7. E* ehaetaria. 

1. Cl planta^inMf B» Br. Stoloniferous, creeping in the mnd. 
Stems 1-3 ft, high (as clavis). Spikelets J-1 J in., straw-coloured. 

A gregarious sodpfe filling and almost monopolizing the beds of small 
tanks In the extreme north of tlie Presidency. Also in the Mallad tract 
ilia CarOatio. (Tropics of the Old World). 
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2. L flftulOSa* Link, Stoloniferons, 1-3 ft. high (as clavis). 
Spikelets about 1 in,, straw-coloured, acute, with far fewer glumes 
than the next species. Glumes striate, subacute. Nut with nar- 
row horizontal outer cells in vertical series giving the effect of faint 
Btrim and trabeculee*. 

filouth of tho Presidency. (Scattered through N. E. and S. W. India and 
Burmah. Tropics generally). 

8. E. SpIfaliSy Stoloniferoiis, 1-2 ft. (as clavis). Spike- 

lets about ^ in., straw-coloured, elegant cylindrit;, obtuse, with 
innumerable quadrate obtuse glumes, their tips making spiral 
lines around the spikelet. Nut more or less as last species. 

A Kookan species. Bassein and Sion (Herb. St. X. Coll.) Salsette and 
Goa (ex Cooke). (Scattered throughout heavy rainfall tracts in low-lying 
parts of India). 

4. E. pftlUStrlSy /<*. Lr, Rhizomatous, rooting from the nodes. 
Stems variable, medium to ptoutish. Spikelets |-1 in., straw-col- 
oured or chestnut. Nut yellow or pale brown. Bristles brown. 

Sind. Woodrow (ox Cooke). No specimens available in the Presidency 
DOW. (Tn India confined to the northern belt. Otherwise cosmopolitan 
except Australasia). 

6. L atropurpurofli, Kvntk. Tufted, 2-4 in., v. slender, Blems 
almost filiform and flaccid. Spikelets v. small. Clarke says 
but the Bombay specimens are all ^ in or less. Nut minute, very 
glossy, black. Bristles pure white or occasionally with a yellowish 
tinge especially at the base. 

A northern species, from Sind through Gujarat to Sion and Kalyan. No 
speoimeus from further south. (North India, Ceylon, tropics generally). 

6. E« G&pitatSf li* Br, Tufted (specirnens from DhuHa show 
a ehorL slender rhizome), 2-8 in., stems less slender than the last 
species, stiff. Spikelets v. small, (Clarke says in, but the 
Bombay specimens are all about J in.) Nut. slightly larger, than 
the last species, dark, glossy. Bristles red brown. 

Scattered throughout the Presidency, but mainly in the Deccan tract 
from Khandesh to Bai^alkot. Apparently not uurommon in the Central 
Deccan. (Most warm countries). 

7. L Chaetariaf Roem. d Sch. Stems in the Bombay example 
thread-like, copiously interlaced. Spikelets | in. Glumes expend- 
ing, leaving the top of the spikelet gaping. Nut trigonous, grey, 
with pointed shoulders and perforate outer cells, giving a dotted 
appearance. 

Bitreme south of the Presidonoy only, Castle Rock and Londa. (Scat- 
tered throughout the tropics). 


• Not®.— T his species is supposed to have spikelets broader than the stem. 
Specimens from Bommigatti, Dharwar Diet, (Herb. Sedgwick) have stems much 
broader than the spikelets. In other respects however these specimens seem to 
be indubitably referable to this sp. 
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8. ScirpUSi Uiiri. 

(jHabrout-;, leafy at base or leaves reduced to sheaths. Stems 
terete or trigonous. Inflorescence either of one terminal spikelet 
or a lateral dense head, or of lateral oi tt*rroinal open or contracted 
umbellate corymbs. Spikelets clustered or solitary, many-flowei*ed. 
ITypogynous bristles normally present, sometimes flattened and 
plumose, often reduced, (sometimes absent or present at random 
in one individual). Stigmas and nut as in VimhndijUs, (Species 130. 
CrKsmopolitan). 

Kgv to tho gouus : - 

A. Inflore$c(^ice normally a nnylr lateral i^emle head of sfssile $in!celet>i, 

O lumen not squnrrose. 

1 . Stems stout, soptato whou dry, head usually 
near tliu base of thi* sttun, bristles 0. 

Nut triquetrous .. .. .. 1. S, articulafn^, 

Stoms stout, septate when dry, head usually 
near tho apex of the stem, bristles 
present, nut trigotious . . . . . . 2. 6'. muervnatu^. 

•), Stems medium, head usually near the apex 
of tho stem, spikelets few ten te, turgid, 
ovate, acute, glumes broad incurved, 
shortly aristate, bristles x^resent. Nut 
plano-convex or biconvex . . . . •’!. S. ('rectum. 

I. Stems rather slender, head usually above 
the middle of the stem, spikelets yellow- 
ish, flaccid, glumes /i-ranked, (‘oncave, 
inflated in the upper jmrt. Bristles 0. 

Nut triquetrous . . . . . . . 1. *S. quiuqucfariuH, 

•5. Stems slender, head usually above the 
middle of the stem, often not compactj 
spikelets often pedicillate, whitish, Ann, 
glumes not as 1, bristles 0. Nut trique- 
trous . , . . . . . , ..»■>. *S’. 8U)dnu», 

B. Inforencence wjr}nally a lateral or I ermma I com- 

pound corymij. 

1 . Spikelets clustered, 2 or .*1 together on the 

tips of tho pedicels, golden yellow, flaccid. (J. N. corymboHvn. 

2, Spikelets solitary on the tips of tho pedicels. 

(rt) Spikelets elongate, acute, glumes bifid at 

tho apex with an interposed arista, bris- 
tles rotrorse-soubrid .. .. .. 7. S, mantmu^. 

(h) Sx)ikeleta elongate, acute, glumes notched 
at the obtuse top with an interposed 
arista bristles plumose with multicellular 
hairs . . . . . . , , S. Htoralin. 

(r) Spikelets shortly almost globosoly ovoid 
obtuse, very numerous in a supra-de- 
compound corymb ; bristles seabrid . . 9. *V. yronaun, 

(d) As (c) but with bristles plumose . . . . 10. kysoor, 

C. Ltfloreicenoe a compact terminal braetente head of 

minute apiJceleU 1 1. *V. michelianue. 

I>, /ciy alender. almost filifonn. Inflorescence a 
suhlateral head of few small spikelets mth 
squarrosely anstate ylumes . , .. .. 12, sfjuarrosus. 
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1. S. articulatus, Limi. stems tufted, tliu-kci- titan a lead 
psncil. Heatls (see /;) J in. Spikelets (see /») ^ X J. Nul finally 
black ti’iqnet rolls transversely ru{»ose (see 0). 

Vory (jonimou throughout tlio ProRidoiiry, in tho niargins f>f taTiks. 
( Africa, Philippines, Australia). 

(h) ThickiT and taller. Ileadn up 1o in. Spikelet^ ii]) to 
nearly 1 inrli and thirkei* than type. Nut smooth, a liltic lai-ger 
than type. 

Samn distribution as the type in the Presidency. 1 ihmbt whether 
this is to be regarded as a variety or not. With the extra development 
of all parts of the plant, tho outer cells of the nut presumably have t<# 
I'Kpaud with the result that the corrugations are lost. 

2. S» mUCrOII&tllS, Sann^ si/.e and liahii as tiu* last. 

Diffenmces as clavds. 

Rare. Prantij, Ahd. Dist. (Herb. Stuigwick). Yellapur (Herb. Talbot). 
(Warm parts of the world except America). 'I'he plant is fairly common 
on tho Nilgiris. 

3. S« 6r6Ctll8| Polr. 18 in. high. Steins about in. tliiuk 
:n most. Tufted; rest as clavis. 

Marshes and ricefiolds apparently only in .V. Kauara. (Most warm 
regions). 

4. S. qilinqUOfarlllSi Ihnn, As elavis. Nut transverseh 
wrinkled. Much smaller than N. ttriicfUahiH andean he distingni- 
shod from th(‘ next, by the flae(*id spikcdets with loose glumes. The 
eoloiir of this speeies is golden y(*llow. of tJu* next gixMui and wliite. 

In ricetiolds. All parts of tho Presidency, but pro-eminoutly a nor- 
thern plant, and therefort) rare in the south, but common in (Injarat and 
iiortlmard into the desert. (Central A.sia, Transvaal, Nt)rth India). 

a supinus, Linn, A> i lavis, S(‘e also last sp. 

Throughout the Presideiiey. Not so common as the variety. (Almost 
('osmopolitan). 

IW. uninodlSi Clarko, I nlluivseenre broken ui> intt> singh^ 
or clustered spikeleis on rays f j — i in.) of* a cpiasi-nmbi*!. 

Commoner than the last. 

Note , — This variety is of very doubtful \alidity. All intermediate 
stages occur. 

b. S. corymbosus, Hcffnr, 'fall, 3 tt. Infioresuence eoniiHnind, 
as elavis. Nut tvigonous (rather obtusely so), black, nearly smooth, 
with a pyramidal apex. 

Clarke and Cooke both describe the species as devoid of bristles, but 
tho available specimens all show that most nuts have three bristles of 
unequal size and various shapes. They approach tho bristles of litovalis. In 
one or two cdsos the bristle has a lateral hyaline wing. 

Apparently scattered through the Prosidoncy, but rather rare. (Scatter- 
ed throughout India, Madagascar). Available at Mt. Abu. 
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7. S.MUitlmHi| Linn. Tall, 3 feet. Rhizome creeping 
bearing tabera. tipikelefcs dull pale brown or whitish, ^ x ^ in. 
Nut trigonous, pale, smooth. 

Throughout the Presidency, common, especially on sand in riverbeds. 
(Cosmopolitan). 

Var. afflnlSi OlarJcd. InQorescence a compact head of sessile 
spikelets larger and whiter than type. Nut smaller, style bifid. 
Throughout the Presidency, with tho type. 

8. S. litorallSf Schrcul. Tall, 3 ft. Spikelets brown J x ^ 
in. Glumes more elegant than the last, very concave, so that in 
drying they develop transverbe plaits in the upper part. Nut 
piano convex. 

Scattered throughout the Presidency, but apparently not oommon. 
(Scattered throughout tho Old World). 

9. StgroSSlIS, Linn. Very tall up to 10 ft. Loaves very 
broad, up to 1 in. thick and spongy, transvereely septato between 
the veins when dry. Spikelets innumerable, J inch. Nut trigo- 
nous. Bristles simply scabrous, (Clarke; “retrorsely scabrid,*’ 
Cooke), 

Scattered throughout the Presidency. Apparently rare. (Indo-Malayan) 

10. S. kysoor, Hoxb. As 9, but bristles plumose with multi- 
cellular hairs. Tubers of stoloa edible. 

Scattered throughout the Presidency, mainly N. Koukan and Gujarat. 

Note . — Cooke has restored Roxburgh's species. I am unable to separate 
satisfactorily tho available material, which quite possibly does not contsin 
any sheets of the true S. grossm at all. A’, kyeoor is evidently far more 
oommon. 

11. Sa mlchBlianuS, lAnn. Exactly resembles the very com- 
mon OyperuB py(/maeu8, Roxb., in every particular except that the 
glumes are spirally imbricate. The two plants presumably repre- 
sent parallel lines of development in the two genera — low rosette 
plants of dried mud. 

Distribution in tho Presidency uncertain. It is presumably often passed 
over. (Old World). 

12. S. SI|liarf08U8| Linn. 3-6 inches high, stems and leaves 
filiform. Spikelets in. Glumes with hunched shoulders and a 
squarresely spreading aristate tip. Nut extremely minute. 

App. very rare. There are only one or two available specimens, two 
without looality and one from Kanaxa. (African, Indo-Malayan and B. 
Asian). 

I exclude 8. Kyltinyoidee Boeck given by Cooke on the au^iority of the 
words **Kanara. Young*' in F.B.I. No available specimens either in 
Cooke's time or now. But there is no reason why the plant should not 
be found. 
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9. Erlophonim, Linn. 

Glabrous. Stems leafy at the base. Inflorescence various. 
Spikeleta many-flowered. Glumes imbricate all round the rha- 
ohilla. IlypogynouB bristles 6, divided to the base into innumer- 
able fine segments, wdiich increase and lengthen, — heads thus 
ultimately coinose. Style slender, nonnally trifid. Nut sessile, 
trigonous, smooth, dark, with narrow apex. (Species 10, mainly 
Aictic or N. Temperate). 

1. E. COmOSUnit ^Vall. Robust. Umbel compound or siipra- 
decompound, 2-8 in. long and wide. Bracts v. long up to 12 in. 
Spikelets in., reddish brown. Glumes strongly keeled ; muero- 
nate. Anthers with a red crest. Nuts nearly j in. long very 
narrowly linear- fusiform. Scales so much divided as to appear 
more like a pappus, the segments idtimatelj^^ tar exserted. 

In the Presidency apparently almost confined to Junnar. Also recorded 
onoe from Champaner (perhaps Fort Pavagadh) in Gujarat, and from 
Sind. (North India and Burma to China). 

10. Fuirena, Jioiib. 

Glabrous or pubescent. Leafy. Spikelets many-flowered in 
dense clusters, which are sessile or pedunculate, terminal or axil- 
lary. Glumes imbricate allround the rhachilla. alwajs stiongly 
aribtate and hairy in the upper half. Hypogjnous processes fi, 
in two series; 3 outer (sepals) bristle-Hke, small or 0 ; o inner 
(petals) enclosing the nut, broad, often clawed, thi‘ee-kt eled, larely 
0. Stigmas 8. Nut trigonous, narrow or sub-stipitale below, 
apical ate or beaked above. 

Key to the Bombay species 

A. Petals 0, leaves glabrous 1. i'*. trallic/nana. 

B. Petals present, 

1. Petals quadrate, clawed, 

(a) Glumes v. hairy, nerves concealed 

by the hairs . , . . .. 2, F. ylomerata. 

(^) Glumes slightly hairy, nerves white, 

raised, conspicnous , . , . 8. wicinata. 

8. Petals obovate sessile or nearly so . . .. A, F. umbcllaia. 

1. F. Walliciliana, Kunth. l-2 ft. Leaves stiff, erect, narrow, 
with a strong midrib, glabrous. Nut dark when mature, keeled 
on the angles, cancellately striate. 

Deccan, from Rhandesh to E. Belgaum. Should be found sooner or 
later in the drier parts of Gujarat. (India, the drier northern and central 
parts). 

2. F« ^lOIMrata, Lam. 4-18 in. Leaves not stiff, 3-5-nerved, 
hairy. Petals quadrate on a long or short claw, triciisjjidate at the 
apex and semi-hostate at the base, brown. Nut usually pale, pro- 
minently triquetrous. 

Throughout the Presidency, especially in ricefields, locally common 
(African and Indo-Malayan.) 
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F. uneinata, Kviftli, 4-8 inches with spreading stiff hairs. 
Li*avt»8 hairy, narrow. Spikelets densely elusfered on v. short 
peduncles, inch, l‘ew-flo weired, filnmes much U^ss hairy than 

in the last sp., pubescent, with v. pi’ominent hard white nerves, the 
nudnerv(>> usually squarrosely recurved. Rhaehilla obsolete (ij ,, 
each glume carrying away part of the rhaehilla when spikelet dis- 
heeted). Petals round-quadrate, very shortly c’lawed, nerves not 
juominent as in the last ; margins especially in the upper part \ 
and densely fringed with sulphur-eoloured eiliolyo. 

V. rare. Only in Kanara. (Horb. Kow and Herb. Talbot.) (India in 
one or two places). 

The specimen in the Talbot Herbarium is very different fnun F, f/lomeraiu. 
The prominent white raised nerves of the gliimos arc a noticeable feature. 

d/ F. Umbsllllta, Vi' 0 ///>. l-tfl. stem quadrangular. Leaves 
usually broad, stiff, strongly -J — 5‘ner\ed. (lusters of spikelets 
br.acteate, often subpanieulat^ly c'ompouiul. Petals oliovate-qua- 
drate, apieulate at the ap(*x, narrowed at the base. Nut usuall\ 
pale, piximinenlly beakc'd, angles keeled. 

In marshes; app. rare, (‘xcopt at Castle Rock. (Most \varm, not too 
dry, regions). 

1 1 . Llpocarpha, 

(ilabrous. Leafy only at base. Spikelets many-llow ensl in a 
single head subtended by stiff always deflexed bracts. Seales 
arranged anterior and ijosterior to the nut, clinging to the nut evmi 
wlien matnn*, and appear lik4‘ a membranous outer covering. Nut 
small, plano-convex, smooth. 

1. L ai^antaai Spilodets whitish. Ihwmbles a robust 

form of Kiflliinja iricritif. 

Marshes on the crest of the Southern (ihats. (Throughout India. 
Warm regions of Old AVorld). 

L SphaC6lata| lumlli, Spiludets dark chocolate brown, 
smaller than the last. 

Occasional in marshes and rice-fields in the Karnatic Mallad tract. 
(Throughout India. Tropical Africa and America). 

12. Remirea, Avhiet, 

One species onl}". 

I. R. maritima, Auld, A glabrous maritime sedge wdth a 
long creeping rhizome. Branches erect, 2-(i inches, stiff, entirely 
clotted with the sheaths of the leaves, the blades of which ai*e 
ascending, rigid, pungent, concave. Spikelets onc-flowered, densely 
crowded on short spikes, Avhich are sessile and aggregated inti> 
dense heads, supported by bracts like the leaves. Nut narrow^ 
obscurely trigonous, pointed, dark. 

Coast near Karwar (Herb. Talbot). (Tropical sea-coasts). 
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13. Rhyncospora, Vahi. 

Habit, various l)ut often with stem leafy. Inllorescence \arious. 
Spikelets with 3 or 4 shorter lower empty {^hinu^s, 1 or 2 middle 
longer, fertile, and I upper male (in the Bombay speeiea), g(»lden 
brown. Stigmas 2. Nut biconvex, crow ned by 1 he much enlarged 
conical style base. (Species 150, in tlio warmer or temperate re- 
gions of the \vorld, {‘specially America. Knglish Beakinit’'). 

1. R, WIghtiana, SiemL 6-l() inches, l^eaves all basal. 
Spikelets numerous in a single crowaled bract eate head. Bracts 
rigid, dilated and ciliaie at the base. Bristles G, golden, scabrid 
with erect teetli, twice or more than twdct‘ as long as the nut. Nut 
laterally flatkmed ^ in. or slightly less, black but rend(‘red guyisli 
by the numerous scabrid white papilko, which j)oiiit upwards. 

Exclufiively confined to the heavy rainfall region both above and below 
gbats from Jgatpuri and Bassein to Kanara, and vi»ry common on opiM. 
grassy laud iu that region in the monsoon. (India, W. Peninsula, Cochin 
(/hina). 

Note. — I exclude R. WalUchiana, Kunth., which Cooke gives on tlir 
authority of Woodrow as occurring at Kalyan. 1 have examined a con* 
sidorablo material in the four Herbaria and iind all the specimens abso- 
lutely constant as above described. R. WaUichiana has a much shorter, 
turgidly biconvex, smooth nut, dorsally compres8<‘d (as Juncellus) and short 
or obsolete bristles. Owing to pressure in drying, the nuts in R. Wiyhtimm 
often become displaced and give a mistaken impression of being dorsally 
compressed. R. WaUichiana is an eastern species, of which apparently 
R. Wiyhiiana is the western form. 

2. R. auraa, Vakl. 2-3 ffc. Leafy throughout with longlea\ c.s 
Spikelets numerous, clustered or spikately arranged on the branches 
of large, multiple, bracteate corymbs. Bristles G or fewer, shorl^M* 
than the nut. Nut large up to ^ in., more than half of which is 
occupied by the stout channelled beak. 

Apparently only in streams and marshes on the crest of the Southern 
Ghats, but possibly more widely distributed. (India E. and S. Warm 
regious of the world). 

14. Hypolytrum, UicU, 

Leafy upwards. Leaves flat 3-nerved. Inflorescence paniculate 
with rigid divaricate branches. Spikes many-flowered, resem- 
bling the spikelet of other GYrEBACEOdH genera. Spikelets 
reduced to one obtuse glume within wdiich is a reduced rhachilla 
hearing two basal stamens supported by scales and one terminal 
pistil. . 

Stigmas two. Nut turgid. (Species about 30-40. Tropical 
regions). 

Note, — The limitation of the species appears to be difficult and our 
species, as all the Indian species, is regarded by Clarke merely as a form 
of H. laiifolium, Rich. 
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1. H« WltMlanunii BodcAr. 2-3 feet, etout. Spikee (as abore) 
up to { inch. Glamea speckled. Nut ^ inch, ovoidp turgid, 
yellow to almost black, usually veined longitudinally, minutely 
speckled, beak usually paler. 

Exclusively confined to the Southern Ghats by rivulets in dense ferest. 
(Malabar region of India. Nicobars). 

15. Seleria, Berg. 

Leafy, leaves usually narrow, often cutting the hand with their 
scabrous margins. Inflorescence of axillary or patiicled spikes. 
Spikes compact or lax. Spikelets usually unisexual, rarely 
bisexual. Flowers unisexual, supported by several glumes. Style 
trifid. Nut osseous, usually pmmiuently exserted, globose or nearly 
80 , usually either white and shining or covered with minute ferru- 
ginous pubescence, smooth or variously sculptured, usually supported 
on a gynophore, the apex of which is usually dilated into a 8-lobed 
saucer, (species 150. QVopical and subtropical — not too dry — 
countries). 

The available material for the Bombay species of this attractive but 
difficult genus is so scanty, that I cannot attempt more than a prodromuM 
at present. The plants of this genus are all hygrophytio and rather 
autumnal. They are extremely local and scattered, never gregarious, and 
often nob very noticeable. Oonsequentiy they have apparently been much 
neglected. There seems lit*^le doubt that there are several Bombay species 
at present undescribed. I would bring to the attention of Collectors the 
desirability of preserving the nuts in separate packets on the sheets. The 
ripe nuts are easily deciduous. They fall away during the process of dry- 
ing and mounting and even afterwards, and being globose and often very 
smooth th 'y roll away and are lost. As the discrimination of species 
depends mainly on the mature nuts their absence renders it often impos- 
sible to allocate a sheet satisfactorily. 

A. — Spikes reduced to sninll atillary soaroelg exserted dnsters^nut minute^ 
not exserted f longiludinally fluted. 

1. 8« Oaricina, Benth. A delicat.e little plant, 1-8 in. 
Leaves about 1 in., linear, acute, in the Bombay example. Nut- 
beaving glumes with a central acumen and lateial blunt teeth. 
Nut smaller than a pin’s head, white, the longitudinal ridges 
brown, (in the Bombay example). 

App. V. rare. Yellapur (Herb. Talbot). Indo-Malayan region and China. 

B. — Spikes elongate. Nut far ei sorted. 

(1) Diso obsolete. Nut smooth. 

2. 8 . lithosperma, Sw. Rhizomatous. Stems 1^-3 ft. 
Very slender. Leaves long, v. narrow. Spikes v. lax with remote 
flowers. Nut smooth, white, glabrous. Tiso represented a 
mere discoloration of the base of the nut. 

App rare, and only in the heavy rainfall tracts. TalboVs specimen U 
No. 626 (not 662 as Cooke ex Clarke) (Indo-Malayan in the wetter vegipne). 

(2) Disc annular. Nut smooth. 
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8. S. annularis, Kunth. 

Several feet high. Stem compivsBed, rather slender. Leaves 
very long, about i inch broad, mai’gins very scabrous. Spikes 
rather closely paniculately arranged on long axillary peduncles 
Nut smooth, white, glabrous ; Disc a small unlobed saucer. 

Apparently only in the Konkan. (India, irregularly scattered). 

(3) DiacS-lobed. hut smooth, 

4. 8« hebeoarpa, Neea, 2-3 feet high. Stem rather slender 
weak. Leaves very long, flaccid, narrow, about \ in., sheaths 
prominently winged. Panicle lax. Spikelets rather remote. Nut 

in., iu young states ofttsn microscopically puborulous, mature 
smooth, white. Disc lobes thin, sometimes almost glumaceous, 
ovate-lanceolate, acute, reaching to ^ way up the nut and 
oppressed to it. 

A forest plant, apparently not uncommon in the forests of Kanara ; also 
from Thana Dist. (Herb. Agr. Cull.) (Indo-Midayaii). 

h'ote, — Here may also possibly be placed Talbot’s Nos 1888 and 1907, 
which are more robust with leaves 1 in. broad and sheaths winged up to 
nearly in. Unfortunately the specimens are both immature without nuts. 
Or this may be a separate species. Kanara forests. 

At this point may be placed a specimen No. 1025 (A) of Herb. Talbot 
from Yellapur. Slender, 4-9 in. Loaves J in. broad, exactly linear, flat, tip 
obtuse, hairy ; margins smooth. Spikes very short, few-tlowerod on 
axillary peduncles. Nut about in., white, smooth, or very obscurely sub- 
oorrugose, glabrous, with pyramidal top, not apiciilate. Disc 8-lobed, 
supporting the nut Lobes thick uritikled. This ia probably a now species. 
It is mixed with S, te nalata, Willd , and, if not new, would bo a very 
mature condition of that plant, but the nut is smaller and diflfereat in 
general outline. 

(4) Disc 3-6 lobrd. Nut cancellately sculptured, 

5. S. teSSeilatai WiUd, Very slender, (up to 2^ feet, Cooke. 
Available specimeiis are much smaller). Leaves rather short, 
narrow, linear, acuie or obtuse, hairy or glabrate, smooth or 
subscabrid on the margins. Sheaths winged or not. Spikes erech, 
axillary or terminal simple or sub-paniculate. Nuts 1-12 in., can- 
cellately tessellate with square depression aud puberulous with reddish 
hairs, at any rate when young, apiculate. Disc 3-lobed, lobes ovate, 
acute or subacute, pale, reaching only a little way up the basal part 
of the nut. 

Heavy rainfall regions, occasional (Judo-Malayan and E. Asia). 

6. S. biflora, RcxIk 

As the last ; but lobes cf the disc narrowly triangular, acuminate 
or quite subulate, brown, reaching well up the side of the nut. 

Heavy rainfall regions, occasional. (Scattered througlieat the wet 
parts of India). 
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7. Si StOCkSklllftf Boock, Stouter nnd more angular than the 
last two, 1-2 feet. Sheaths strongly winged. Spikes stouter, up 
to 1 inch or more. Nut ^ in., not deeply c’ancellate (see 
however (h) ), hut shallowly eorimguse, ?ilways shining, white and 
glabrous, not apiculate, but with a sub-uniboiiate apex. Disc lobes 
3, ovate, subacute, supporting tlu‘ nut at the base, thick, with 
reflexed edges, and with an aiunilar lidge below (the outer 
lobes of Cooke) which in very mature states is dark w ith a white 
edge. 

South of the Presidency fairly ct»mn[ioii. (Knilemic). 

(ft) Here may be placed a form from the red latorite plateau near Talod 
(Ahmedabad District) (Herb. Sedgwick) which differs from the southern 
type in the nut which is the same size, shape, colour and texture, blit is 
differently sculptured, the cells between the corrugations being deeply 
perforated. The laterito upland at Talod is separated by long distances 
from any other laterite, and this may be an isolated local development, or 
may perhaps be regarded as a now species. 

8. Si elatai Thu\ A very tall plant up to 8 or 10 feet high 
with veiy scabrid stems, and long, very scabrid leaves, dangerous to 
handle. Panicle large, 1 ft. by 6 inches or even more. Nut ^ in., 
quite globose, shallowly tessellated, and puberulous on the ridges 
with red haira (cancelUu irregularly distributed, not in regular 
vertical lines as 5 and 6). Disc 3-lobed, supporting the nut. 

Crest of the ghats in tho south of tho Presidency, not uncommon. 
(Throughout moistor India, Java, China). 

16. GareXi TAnn, 

l^ereiinials, leafy at the base, or leafy upwards. Inflorescence 
either of a single spike or of paniculatcly arranged spikes, which 
may be unisexual or bisexual, in which case the males may be 
above and the females below or ricn verm. Flowers unisexual, 
supported by a glume. Ovary and nut enclosed in a bottle-shaped 
utricle, with a .short or long (usually bifid) beak. (Species 500 
and more. CosmoiX)litau, but mainly of cold or temperate climates. 
The Tiidian specues are mainly mountain plants). 

1. Cl MercarensiSi 

A tall leafy sedge. Panicle large, compound. Spikes j{-J in. 
with about 6-10 laxly-arranged female flowers at the base and 
males at the top. Female glume.s ferruginous brown, more or less 
aristate. Utricles slightly curved or quite straight, greenish, 
ecaberulous, al>out 1 5-ribbed, witli a beak about as long as the 
utricle. 

Note, Cooke regards the Bombay plants as belonging to the Var Major, 
Steud, 

Quite common in forest on the ghats in the South of the Pesidenoy, and 
occasional as far North as Thana (8. W, India). 
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2/ (#• SpSClOSfif Kunik. Leafy at the base only. Spikes soli- 
taiy ^-1 in, long, whitish, on long slendtM’ peduncles. Glumes cor- 
colorous, raulti-striatre. Utricle roneave on the ventral, convex on 
the dorsal side, margins winged, ciliolate, multi-striate. 

Very rare. North Kanara (Herb. Talbot). 

Note , — I exclude C. condennata, Nees. Said to have boon found at Maha- 
bloeh war by Dalzeli and Gibson and in Sind (Holuohistan P) by Pinwill 
This is a North Indian mountain speeion. 
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A REVISION OF THE INDIAN SPECIES OP UOTALA 
AND AMMANNIA. 


BY 

E. Blatter, SJ., and Prof. F. Hallbekq. 

Part II. • 

(Continued from yago 722 of Vol. XXV^) 

Ammania^ L. (sens, restr.) 

Annual glabrous herbs, growing in damp places. Stem and 
branches more or less 4-gonous. Le.aves decussate, sometimes 
alternate, sessile, often dilatc-cordate at the base, 1 -nerved. 

Dichasia (l-)3-multiHovvered, sessile or pedunculate, axillary; 
))racteole8 small, membranoiis. Flowers typically 4-morou8 (ex- 
(•.eptiionally merous, never heterostylous. Calyx campanulate 
or urceolato, after flowering serniglobose or globose, herbaceous, 8- 
nerved; appendages 0 or short. Petals U-4, fugaceous, obovate or 
rotund. Stamens 2-8, episepalous. Ovaiy sessile, incompletely 2-4 
(-3)-locular or 1-locular. Stylo 0 or longer than the ovary. 

Capsule globose or ellipsoid, included or half-exseried, very 
thinly membranous, breaking up irregularly in a transverse dirc^c- 
tion. Seeds v(Ty nu.nerons, minute. 

There are about 20 species, distributed all over the world, chiefly 
in th<3 tropical regions. Some of them are well-defined, but most 
oxtremely variable and, therefore difficult to distinguish. The 
genua gives one the impression as if its representatives were in the 
actual process of evolution. 

Key to the Indian Species. 

A. Calyx 4- winged. Flowers snd capsules very 

large . . 1. oetandrm 

B. Calyx not winged. 

I. Style distinct. Petals distinct : 

1. Cymes diatinotiy poduuded : 

a. Peduncles and pedicels stout, flowers 

an<l capsules large. A coarse plant. 2. A, auriouiatm 

b. Peduncles and pedicels filiform, flowers 

and capsules small. A slender and 

more delicate plant . . . . ,, 3, A* multiflora 

2. Cymes sessile or subsessile. Flowers and 

capsules large. A coarse plant . . A, A. de$ertorum 

II. St) le absent or nearly so. Petals absent 

or small. 

1. Cymes distinctly pedunoled . . 6. yi. Benegaleu&U 

2. Cymes sessile or subsessile . . 6. A. baooifem 



A REVISION OF THE INDIAN SPECIES OF iiOTALA. m 


1. Ammannia ootandra, L. f. Snppl. (1781) 127 ; lloxb. Cor. PI. II (17P8) 
18, t. ia3; DO. Proclr. 111 (1828)80; AVight and Am. Prodr. 804; 
Blume Mns. Bot. II 182; Dalz. and Gibs., Bombay FI. (1801) 97 ; 
Kurz iu Journ. As. Soc. Bong. (1877), pfc. 11, 86; Clarke in Hook. f. 
FI. Brit. Ind. 11(1879) 571 ; lOohno iu Engl. Bot. Jalirb. 1 (lh80) 250. 
in Engl. Pflanzenr. IV, 210(1908) 50; Trim. FI. Ceyl. il (1894) 225; 
Cooke FI. Bomb. Pres. 1. (1903) 508 — A» coccinea Pres. Euch. I (1805) 
147, non Rotih. — Ammannella linearu Miq. FI. Ind. Bat. 1 (1856) 019 
eum dt&cnpt erron , — IHplostemon ocfandrurn Miq. 1. «. 616. 

Stem 16-100 cm. long, erect, stiff, (the upper part 4-gonon8, the lover 
part subtoreto and often woody), very narrowly 4*winged, the wings 
minutely serrulate ; branches numerous, sharply quadrangular. 
Leaves 20-80 mm. long, 2*6-10 mm. broad, sessile, sometimes sub- 
acuminate, broadly linear or narrowly lanceolate. 

Dichasium 1 8-flowered ; peduncle scabrous, central pedicel 1*6-6 min. 
long, lateral ones scarcely 1 mm. Calyx 8 5-() niin. long, quadran- 
gular, the angles winged and minutely serrulate, the faces between 
the wings furnished with a distinct rib ui the middle of each 
face; mouth nearly truncate or with 4 very short teeth; cornna 
short, horn-liko, spreading. l*etals 4, broadly <ibovate, upto 4 mm. 
long, irregularly crenulato, rose coloured, veined. Stamens 8, 
oxserted, hlamouis dark-red. Stylo nearly 8-tinie8 as long as the 
ovary. 

Capsule included in the calyx, globose-ellipsoid. 

Habitat: Madras Pres.: Kagapalieni, Godavari Dist., Feb. 1902 
(Barber No. 4269 I), Kambam, Madura Diet., iu fields, May (Blatt. 
and Hall. No, 476 ! 88861). 

Distribution : India, Ceylon, Java. (Judging from material in the various 
Indian and European herbaria this seems to be a very rare species). 

2. Ammnnia anricvlaia, Willd. Hort. Berol. 1 (J806) t. 7 ; DC. Prodr. 
Ill (1828) 80 ; Koehne in Engl. Bot. Jabrb. 1 (1880) 244 et IV (188tS) 
889, in Engl. Pflanzenr. IV, 216 (1908) 45.— A. raceinom Both Catal. 
bot. 11 (1806) 26. — A, arenavia H. B. and K. Nov. Gen. VI (1880) 
190 — .4. DC. Prodr. Ill (1828) 77 .see. Guill. et Pc'rr. {mm 

Lam.) ; Clarlio in Hook, FI. Brit. Ind II (1879) 679 ; Collet FI. Siml. 
(1902) 192 ; Duthie FI. Upp. Gang. Plain 1 (1908) 860 ; Bamber in 
Journ. Bomb. Nat. Hist. Soc. XX (1911) 81 1 ; Iliern in Oliv. FI. Trop 
Afr. II (1871) 477 {pariim), — A, avricvlaia Ledeb FI. Boss. II (1844-46) 
126; A. Rich. FI. Abyss. 1 (1847) 278. — A.pvsilla Bond, in Liuntea 
XXIIl (1848) 40. — A, ^Vrightii A, Gray in Smith Cont. V (1868) 
66. — A, longipcE in Houvalle FI. Cnbana (18C8) 68. — A. 

undulaia C.A. Mey« in Ind. Hort. Petropol. IX (1842) 66. 

Stem up to 67 cm, long ; stem and branches winged in the upper part. 
Leaves l*6-7*7 cm. long, 3-14 mm. broad, or the upper ones smaller, 
the two lowest sometimes cuneate, the rest auriciilato, linear or 
sublanceolate) slightly acute. 

Dichasia 1-3-16 — flowered, slightly lax ; pedicel of the central flower 
8-17 mm. long. Calyx 16-2 mm. long, in fruit subglobose or almost 
semi-globose ; lobes 1/8 or J the length of the tube ; cornua minute, 
at last evanescent, rarely almost as long as the lobes. Petals 
violaceous, purple or white. Stamens 4-8, inserted 8/4— almost i 
way down the tube, 1/3 or ^ exserted beyond the lobes. Stylo up 
to twice as long as the ovary. 

C'apBule 2-3*6 mm. in diameter^ as long as the calyx-lobes or slightly 
longer. 
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The plhnt yaries slightly, espeoially with regard to the number of 
flowers in a cyme, the length of the cyme-branohes and of the style. 
The different forms pass insensibly one into the other. 

It is an interesting faot that almost identical specimens have been 
gathered in localities widely apait : China, India, Nubia, Transvaal, 
Texas, Mexico. The African specimens have a slightly smaller 
capsule and a comparatively longer style than the Indian ones. 

In India the species is conflned to the driest and coldest regions, as 
will be seen from the localities given below. 

Habitat; liajputana : Dilvara on Mt. Abu, October 1916 (Blatt. and 
Hall. No. 3837 1), Uria on Mt. Abu. (Blatt. and Hall. No. 3338 1), 
Usrot on Mt. Abu ( Blatt. and Hall. No. 3339 !), Mt. Abu, (Blatt. 
and Hall No. 3340 t). British Baluchistan : Khozdar, about 4100 
ft., September 1917 (Hotson No. 3348!). Afghanistan: Kurum 
Valley (Aitchison !). Chitral : Near Drosh, 4-3000 ft. (Hamilton No. 
178811). — N. W. Frontier, September 1907 (Bean!). — British Tibet 
(Stoliczkal). — Kashmir: Baramula. 3000 ft., Juno 1905 (Meebold 
No. 390 1). — Oangetic Plain: Banks of Gumpti near Indalpur 
(Duthie No. 4022!) — Punjab (Thomson !). — Bengal: Between Dingra 
Ghat and Purneali, in ricefields, October 1868 (Kurz !)— Central 
China: Prov. Hupeh (Henry No. 2734!), Hainan (Henry No. 83701). 
— Persia (Aucher-Eloy No. 4608!). 

Africa : Kordofan : Arash-Cool, Oct, 1839 (Kotschy No. 178 !), Trans- 
vaal, May 1894 (Schlechter No. 4771 I). 

Distribution : Africa : Cape and Sudan-region, Nile delta : Asia : 
Trans-Caucasus, Persia, Afghanistan, Baluchistan, India, China. 
Australia: Queensland. America: Louisiana, Texas, New-Mexico, 
Cuba, Venezuela, Ecuador, Extratrop. Brazil. 

3. Ammania multijlora^ Koxb. FI. Ind. 1 (1820) 447 ; DC. Prodr. Ill 

(1828) 79; W. A. Prodr. 303; Wall. Cat. 2101 ; Boiss. FI. Orient. 

11, 743; Dalz. and Gibs. Bomb. FI. ^1861) 97 ; Kurz. in Journ. Asiat. 

Soc, Beng, pt. II (1877) 83; Koehne in Eugl. Bot. Jahrb. 1 (1880) 

247 et IV (1883) 390, in Engl. Pflanzenr. IV, 216 (1903) 48; Duthie. 

FI. Upp. Gaiigot. Plain. 1 (1903) 361 ; Cooke FI. Bomb. Pres. 1 (1903) 

309. — A. pavinjiova DC. 1. c. 78. — A. Jtonbunda Guill. et Perr, FI. 

Seneg. 1 (1830-33).— Miq. FI. Ind. Bat. I (1836) 

616. — A. austrafasica F. Muell. in Trans. Phil, Soc. Victoria 1 (1863) 

41. — A. niadayctHcariennH Tul. in Ann. Sc. nat, ser. 4, VI (1866) 129. — 

A.japfmica Miq. Prolus. (1860-67) 149. 

Stem up to 66 cm. high, erect, slightly 4-winged, branches numerous, 
sharply quadrangular. Leaves opposite, 4-26 mm. long, 0*76-3 mm. 
broad, the lower ones (or rarely all) attenuate at the base, the rest 
subaurieiilate, often persisting for a long time. 

Dichasia 1-3-7, or rarely 16-20-llowered, pedunoled ; central pedicel 
2-6 mm. long ; bracteoles on the cyme-branches most minute, linear. 
Calyx campauulate, 1-1 *6 mm. long, semigloboso in fruit, teeth 4, 
short, triangular. Petals small and caducous. Stamens 4, as long 
as the calyx-lobes, or slightly longer. Style about as long as the 
capsule. 

Capsule 1*6 mm. in diameter, half -surrounded by the calyx-tube, pro- 
truding from between the lobes. 

Habitat: S. India: Mysore, 1-3000 feet, October 1908 (Meebold No. 

10279 I ) ; Coimbatore, Kollegal, 2,000 ft. (Fischer No. 669 1 ) ; Am- 
. battur in Chingulpet Dist, February 1916 (Fysont); Madras, 
March 1899 (Fysont) ; Bombay Presidency : Sion on Bomba’y Island , 
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Novomber 191G (Blatt. and Hall. No. 33G8 ! ) ; Bhandup in Saliatte, 
n^ar tank (Blatt. and Hull No. 3354 ! ) ; Andhari in Salsotte, Decem- 
ber 19 IG (Blatt. and HaU. No. 3355!); Bandra (Poona Herb.!); 
Bassein (Poona Herb !) ; Khandaiu, March 1917 ( Blatt. and Hall. 
No. 335G I) ; Igdtpuri, January 1917 (Blatt. and Hall. No. 3857- 
3372!); Poona, common, Khandesh : Bor, along Tapti river 
(Blatt. and Hall No. 3373 !) ; HhiisawaL, Tapti river, December 191G 
(Blatt. and Hall. No. 3374 ! 3375 !) ; Dharwar Diet., dry rtcotields, 
December 1910 (Sedgwick No. 2272 !). Mt. Abu: Dilwara, October 
1910 (Blatt. and Hall. No. 3381!); slopoB of Mt. Abn, November 
1910 (Blatt. and Hall. No. 3382!), Abu Road, November 1910 (Blatt. 
and Hall. No. 8383!); llajputanu Desert: Kailana near Jodhpur, 
October 1917 (Blatt. and Hall. No. 3384 !, 3385!) ; Balarwa ( Blatt. 
and Hall. No 3380 !); Devikot (Blatt. and Hail. No. 3387! 3388!); 
Vinjorai, November 1917 (Blatt. and Hall. No. 3389!); near Kotda 
(Blatt. and Hall. No. 3390 !). N.-VV, India : Banks of (Uimpti near 
Indalpur, October 1885 (Duthio No. 40241); Punjab (Thomson!), 
Afghanistan (Uriftith No. 2310! 2315!). (loiitral India: Indore 
(Calc. Herb.!), Saugor (Vicary!), Goona (King No 210!), Gwalior 
(Maries No. 201!). Bengal: Lower Bengal (Wallich No. 2101’), 
between Piirnoa and Oaraghola Ghat, in lields, October 18(;8(Kiirz !), 
Howrah Dist (Kurz!), Singbhum, December 1900 (Haines No. 8371). 
Wo found a few specimens ia Khandesh which we put under : Forma 
umflorii forma nor. Dwarf, stem simple, 25-30 mm. high, erect. 
Leaves shorter than the peduncles, some times ovate. Peduncles 
1 -flowered, 5-0 mm. long, pedicels 0*5-1 *5 mm. long. 

Habitat : Tapti river near Bhusaval December 191G and January 
1917 (Blatt. and Hall. No. 3379!, 3380!). 

Distribution: Tropical Africa, Madagascar. Asia. Persia, Kurdistan 
Afghanistan. India, Andamans to the Philippines and Japan. Aus- 
tralia: N. W. and S. Australia, Victoria, New S. Wales, Queensland. 

4, Ammannia de.trrtot'umf nov . — A course, rigid, more or less 

scabrous papillose plant. Stem up to 50 cm. high, much-branched, 
stout, subtereto below, sharply quadrangular and narrowly wingo<l 
above, as are also the branches. Leaves lanceolate, acute or subobtnse, 
up to 70 mm. long and 8 mm, broad, auricled at the base, feather- 
veined, midrib prominent below, margins refloxed. 

All the axils flower-bearing. Peduncles absent or very short, not 
reaching 1 mm. in length, stout, (1 — ) 3-(G)-flowcrod. Pedicels very 
uniform in length, 1-2 mm., stout. Bracteolos minute, stiflT, subu- 
late. Calyx leathery, 8-iiorved, in flower 2 mm. long, elongate- 
campanulate, in fruit up to 2-5 ram. long, campannlate-somiglo^jae . 
Toeth 4, small, broadly triangular, apiculato ; accessory teeth or 
folds very small or absent. Petals 4, small, roaehing 1 mm., obovate- 
cunoato, purple, caducous. Stampns 8, inserted at about ^ of the 
tube from below, sub-included. Style about as long as the ovary, 
as long as the capsule, rather stout. 

Capsules 3 mm. long, crowded together, the upper J or not covered 
by the calyx, reddish-brown transparent, shining. Seeds very 
numerous, iriregnlarly semiglobose, yellowish brown, shining. 

This species has the habit of A. aunculata^ but can easily be distingui- 
shed by its inflorescence. Generally the whole plant is covered 
with capsules. 

The plant is common in the Rajputana Desert S. of Jaisalmer. 
Vem. Name : Jalbhangra (Marwari). 
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Habitat: Jaisfdmer: Devikot, November 1917 ( Blatt. and Hall. 
8541 1)| near Devikot, November 1917 (Blatt* and Hall* 88421, 
8818 1 ), Viojorai (Blatt. and Hall. 8844 1 ) $ Jodhpur: Kotda near 
Seu (Blatt. aud Hall. 8845 t ), near Baclka on wet ground (Blatt. and 
HaU. 8846 1 8347 1 ). 

5, Amniannta aene^alennh, Lam. 111. 1 (1791) 812, n. 1663, t. 77, I. 2 ; 
Koehne in Engl. Bot. Jahrb. 1 (1880) 255, in Engl. Pilauzenr. IV. 
216 (1908) 52. 

Stem 8 85 cm. long, oroct or ascending, rarely prostrate and rooting, 
8ub-4-gonoiis. Leaves 7-50 mm. long and 1'5-13 mm. broad, oblong 
or oblauoeolate or sublinear, mostly obtuse, the lower ones cuneate 
at the base, the upper ones rotund or siibcordatu, rarely all 
auriculato cordate. 

Bichasia 1-8-maiiy-llowered, distinctly peduncled, the central podioel 
reaching up to 10 mni. Calyx in tlower 1-1-5 mm. long, in fruit 
semigl )bose, cornua minute or obsoloto. Petals 4, small or absent. 
Stamens 4. Capsule 1 ‘5-2*5 mm. in diameter. 

Distribution : Fr<»m Senogambia to S. Africa, East Africa, to Aby- 
ssinia and Lower Egypt, India. 

Key to the forms : 

A. Dichasia lax, central pedicel 8-10 mm. long. 

1. Stem ii'^ually did'nsoly branched at the base. Forma a. 

2. Stem shortly branched above the middle. . Forma h. 

B. Dichasia dense ; central pedicel not more than 

4 mm long . . , . Forma o. 

Forma a, diffuna^ Koehne in Engl. Pflanzonr. IV, 21(5 (1908) 62. — 
y4. VVilld. Enum. 1 (1809) 109; DC. Prodr. 111(1828) 79. — A 

filiformh DU. in Mem. Soe. Con. Ill (182G) 95, Prodr. HI, 77. 

Occurs in Seuegambia and Lower Egypt, not in India. 

We have seen a specimen. It has very long straggling branches 
from the base, large thin loaves and few-Uowored cymes ; pedunolos 
of raodinm length, pedicels long. 

Forma b. safsHf^inosa, Koehne 1. c. ’■A. mhuginoaa Ciiill. et Porr. Kl. 
Seiieg; [ (1880-88) 802; Hiern in Oliv. FI. Trop. Africa II (1871) 477. 
Occurs in Henogambia from where wo have examinod a specimen. Jt 
is a weak suberect plant with very slender branches, meeting the 
stem at right angles. Cymes few-flowered, its branches tiliform. 

Forma c. indicat fonna nov. Erect or snborect, up to 20 cm., simple or 
sparingly branched near the base. Leaves up to 80 mm. long and 4 
mm. broad, subaento. Calyx 8- ribbed. Petals present, 1 mm. long, 
rotund-ovate, (in formalin the mucilage of the ovaries comes out in 
large masses aud the formalin is stained bluish- purple). 

Habitat; Bombay Presidency ; Khnndala, November 1916 (Blatt. and 
Hall. No. 88491, 8850!). Tgatpuri (Blatt and Hall. No. 8861!), 
Poona (Blatt. and Hall. No. 88521 ). 

In the Poona specimen the stem is ascending, slender, simple. The 
oalyx has a piukish hue and 8 oouspicuous green nerves. Capsule 
purple. The Igatpuri specimen is 8 cm. high, the stem is simple, the 
leaves acute, hardly auriclod. 

There is another specimen from Poona (Aug. 1895) in the Herbarium of 
the Bom. Nat. Hist. Soe, on a sheet of Ammannia multiflora* It is 
much more luxurious, 17 om. high, slightly branched, branches 
•lender, patent. Leaves up to 42 mm. long aud 6 mm. broad, thin, 
aoute, attenuate or auriculato at the base. 
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A ienegaleim$ Lam. has not boon noted from India before. The A. tiene - . 
galenm mentioned by Clarke in the Flora of Brit. India is A, aurioulata 
Wilid. 

H. Ammannia bacctfera L. Sp. PI. ed. 2 (1762) l75;Bnrm. Kl. Iml. 
(1768) 38, t. 16, f. 3,4 ; DC. Prodr. Ill ( 1828) 78; Hiern lu Oliv. FI, 
Troj>^,Afr. 11 (1871) 478 (pvo parte) ; Clarko in Hook, f, FI. Brit. Ind. 
II [(189^669; Koehne in Engl. Bot. Jahrb. i (1880) 268, IV (ls86) 
-^'^159l7'4«fiEngl. Pllanzonr, IV, 216 (1903\ 63; Dalz. and Ciibs. iionib. FI. 
(1861) 97; Kurz. in Journ. Asiat. Soo. Beiig. nt. 11 (1^7/) 86; Cooko 
FI. Bomb. Pres. I (1903) 609. — A,indica Lam. HI. 1 (17J)l) 311 ; Poir. 
Supp. I (1810) 328 ; DC. 1, o. 77 {fortaasis pariim tautum) ,, Booth. FI. 
Austral. Ill (1866) 207. — A, redcatorin Uoxb. FI. fad. I (1820) 427 ; 

DC. 1. 0. 78. Cnjptotheca apetala Bl. Bijdr. (1826) 1129; DC. 1. c. 
til . -^A, dehitia Blanco FI. Filip, od. 2 (1846) 46 {non Ait.).— /I. attr^ 
nuata A. Uioh FI. Abyss. 1 H817) 278. — JIn 2 mlocurp%im indicum Miq. i t 
veaicatoriwn Mhj. FI. ind. Bat. 1 (1866) 6l8. — A. icy^iptiavay ^Villd. 
Enum. Hort. Borol. 1 (1809) 167, t. 6 ; Delilo FI. D’Kg. (1813)37, 
t. 16, f. 3 ; DC. 1. c. 78. — A. mlicifoHa Hiern in Oliv. FI . trop. Afr. 11 
(1871) 478, (t/ow Monti) ; Clarke in Hook. f. FI Brit. Ind. 11 
(1879) 669 ; Dalz. and (libs. Bomb. FI. (1861) 97; (’coke FI. Bomb. 
Pres. 1 (1903) 609. A. ylouca\yM. Cat. (1828) 2100; W. and A. 
Prodr. 305. A, denaiflora Miq. in Herb. Ilohonack. No. 770 (e^ 
Clarko). 

We have united A. saHci/ofta as understood by Hiern and Clarke ( nut 
of Monti) with A, hatcifera L., not even retaining thorn as subspeoica 
as was done before by Koehne. Clarko says : The only character by 
which yl. Aaca/f'7*a can be distinguished from A, mlu-ifulia are the 
attenuated leaves. We have examined hundreds of specimens and 
found that this distinction does not hold good. 

Clabrous, erect or subscandent, 8-66 cm. high, often branching, 
branches usually oppo.site. Leaves 7-70 mm. long, 1-16 mm. broad, 
low^er leaves usually opposite, cauline ones op) osito or alteruate, 
oblong or narrow elliptic, narrow'ed at the base, or rounded, or 
subcordate, or subanriculate, usually obtuse or subaente. 

Dichasia (1-) 3-multi-llowered (dense axillary clusters or loose, but very 
short cymes), sessile nr snbsessde. Flowers distirictly ])odicelled, 
sessile or subsessile. Calyx 1-2 mm. long ; tube humiapherio, tooth 4, 
broad, triangular, acute, cornua minute or absent. Petals 0 or 
minute ; stamens as long as the lobes or slightly shorter. 

Capsule depressed, globose, 1-2 mm., in diani., covoreii up to { or ^ by 
the calyx tube, slightly or much longer than the teeth. 

Habitat : All over India, the most common species. 

Distribution. : Africa, S. and B, Asia, Australia, Europe (where it is 
probably introduced). 

Species excludendof, 

Ammannia lanoeolata Heyno and Ammannia cordata W. and A. belong to 
the genus Neaaea which may bo distinguished from Ammannia by the 
following points ; — 

(a) The dissepiments of the ovary are quite complete and conse- 
quently^ the placenta is continuous with the style. 

{h) The capsule opens by a sro’ill operculum, the lower part remains 
and opens subseptifragally or irregularly. 

S There are often J-4 large bracteoles. 

order to facilitate the correct naming of the three species here con- 
cerned we append their descriptions. 
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/anc 0 o/ata Koehne in Engl. Boli. Jahrb. 111 (1882) 325, in Engl. 
Pflanzenr. IV, 216 (1903) 220. — Amimnnia Iwntmlaia Heyne in Wall. 
Cat. 2106, 2i06E ; Clarke in Hook. FI. Brit. Ind. 11 (1879) 570. 
Trimen FI. Oeyl. 11 (1894) 225. Ammannia Mlidfolia Thwait. Enuxn. 
PI. Zeyl. (1864.) 241 quoad var. cr tantum (non Monti). Amniannia 
td/hra Bonth, FI. Austral. 111(1866) 297 (wen Wall. Cat.) 

Annual'; stem 6-25 cm. high, quadrangular at the apex. Leaves 
oblong or narrowly lanceolate, glabrous or minutely puberulous, 
8ub-l -nerved paler beneath. 

Flowers sessile or siibsessile ; bracteoles green or membranous with a 
green, nerve, lanceolate or almost oblong, as long the calyx or j 
shorter, some times miiiutoly serrulate. Calyx 2.5-3 mm. long, cam- 
panulate, lubes .{ the length of the tube or shorter ; the appendages 
slightly shorter or longer than the lobes. Subulate or triangular, 
glabrous, hispid, or with a few teeth. Petals 0 or 4 (5) and about 
I the length of the calyx, rose. Cvary bilocular, style scarcely 
longer than the stigma. 

Capsule stibglobose or globose. Seeds small. 

Clarke says the petals are larger than in any other species of Eu — 
Ammannia, which is certainly not correct. 

Habitat : North Kaiiura : Carwa, in the Camartna plantations, October 
1887 (Talbot No. 15751 ). Malwan seashore, November 1892 (Poona 
Herb. I ). Nellore Distr. Tada, Feb. 1901 (Bourne 2523 1). Without 
locality. (Wall. No. 2106, 2106 E). Mysore and Carnatic (Thomson). 
Ceylon, rather oomiuon in the country (Trimon.) Distribution : 
India, Australia. 

Ne$aea brevipes Koehne in Engl. Bot. Jahrb. ill (1882) 326, in Engl. 
PHanzenr. IV, 216 (1903) 226 . — Ammanyiia ordata Wight in Wall. 
Cat. (1828) No. 6322; Wight et Arnott Prodr. I (1834) 304 ; Clarke 
ill Hook. FI. Brit. Ind. II (1879) 670; Trim. FI. Coyl. 11 (1894) 
225. — Amtiianniasalicifoliamr.fi, Twait. Enum. PI. Zeyl. (1864) 121 
(non Monti). 

An annual herb, glabrous ; stem 9-37 cm. high, erect, or procumbent at 
the base and rooting, 4-gonou8 at the apex, simple or sparingly 
branched. Leaves 10-35 mm. long, 2.5-10 mm. broad, oblong or 
obovate, or very rarely lanceolate, acute or obtuse, whitish on the 
margin. 

Dichasia 1-3-Ilowered ; bracteoles about as long as the calyx ; 
calyx broadly campanulate, lobate in fruit, glabrous or minute- 
hirleilouB ; lobes half as long as the tube. Petals 0-4, scarcely 1 
mm. long ; style not <iuite half the length of the ovary. 

Capsule subglobose, or globose, becoming red (contrary to Clarke's 
statement). 

Habitat: Chaud District (Duthio No. 94841); Ganjam (Gamble No. 
18838 !), Kurchiat swamp (Blatter 3393 0. India without precise 
locality (Wight No. 981 partim, 1021, Wallich No. 6322), Coy Ion, 
dry country (Trimen). East Bengal : Noakhali (Clarke). 
Distribution: India, Ceylon. 

Nesaea triflora Kunth in H., B. et K. Nov. Gen. ot Spec. VI (1823) 191 
inadn, ; DO, Prodr. Ill (1828) 90 ; Wight Ic. I (1840) t. 259; i^oehne 
in JBngl. Bot. Jahrb. Ill (1882) 830, in Engl. Pflanzonr. IV, 216 (1908) 
230 . — Ijy thrum triflomm L. f. Suppl. (1781) 249, oxcl. ho. — Trotuia 
trianthU Comm, in Herb . — Arnttfuinnia triflora Wall. Oat. No. 6323 oee. 
Wight and Arn. (wow li. Br. et Benth .) — Nesaea eapiteUata FraaL in 
Isis XXI (1828) 8. 
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Quite glabrous. Stem 15-70 cm. high, often rooting at the base, 
^-angular. Leaves 10-85 mm. long, 5-18 mm broad, lanceolate or 
oblong or rarely ovate-oblong, acuminate or obtuse, obtuse at the 
base or rarely cordate, sub-l-nerved, with a cartilaginous margin. 

llichasia 3-5-floworod, bracteoles of the contral flower 2-5 mm. long, 
about as long as the calyx, lanceolate or linear-subulate, subcyin- 
biform, green, often monibraiious on the margin. Flower 4-5-, 
rarely O-merous. Calyx 3 mm. long, at last scmiglobose ; lobes ‘ 
the length of the tube ; petals rose or lilac, slightly longer than the 
calyx ; stamens 8, 10, (12), the opisepaloiis ones as long as the lubes, 
or longer by the epipetalous onos shorter than the lobes ; ovary 
ellipsoid-globoso, 8-l-locular, style at last twice as long as the 
ovary, 

Capsule globose. 

Habitat : Ceylon (Walker). Perhaps introduced. 

Distribution : Comoro Islands, Madagascar, Mauritius, Ceylon. 
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THE FLORA OP THE INDIAN DESERT, 
(JODHPUR AND JAISALMER). 

BY 

E. Blatter, S.J. and Prof. F. Hallberg. 

The Indian Desert is peihapa the least known part of the plains 
of India. We have seen only two papers dealing with the vegeta- 
tion of W. Rajputana. One is by 0. King, entitled: “Sketch 
of the Flora of Rajputana.” It appeared in the Indian Foresf'er 
IV (1879) 226-23G. 1'he other is an “Introductory Note to 
Jodhpur and Jaisalm(5r trees and plants.** The author and pub- 
lisher are not mentioned and no date is given. We have been 
told that Miss Macadam is the author. If we compare the general 
arrangement of the pamphlet and the treatment of the subject with 
another paper written by Miss Macadam in 1890, viz., “ A list of 
trees and plants of Mt. Abu,” and published at Jodhpur, we think 
we are right in concluding that to Miss Macadam belongs also the 
authorship of the former booklet. It contains the vernacular 
and botanical names, togefher with short descriptive notes 
“ of trees and plants found <luring the months of November, 
December, January and February in the neighbourhood of Jodhpur, 
also during a march from Balotra to Jaisalmer and a halt there of 
ten days in December.*’ About 140 species are enumerated. 
These are the only records of the vegetation of the Rajputana 
Desert. The vast deserts of N. Africa, Arabia, Central Asia, and 
even of the New World have attracted the attention of many 
Botanists, but the Indian Desert lias been sadly neglected. 

In October and November 1917 we visited a considerable part 
of W. Rajputana, accompanied by Messrs. T. S. Sabnis, B.Sc., and 
D. B, Bulsara. W(i staried from Jodhpur, went by train to 
Phalodi, fi’om there on camel back to Bap, from Bap to Jaisal- 
mer, from Jaisalmer to Barmor, and from Barmer to Liiiii 
Junction. 

The results of our tour, botanical, geological and meteorological, 
ai*e laid down in the following pages. Part 1 will contain a list of 
the plants with the description of new species, whilst Part II will 
deal with the ecological side of the flora. Most of the plates 
appearing in Part I will find their full explanation in Part II. 

We wish to use this opportunity to thank the Agent to the 
Governor-General and Lt.-Col. Kilkelly, I.M.S. (at that time Acting 
Resident of the W. Rajputana States), who took a keen interest in 
our work, and also the Durbars of Jodhpur and Jaisalmer for the 
generous help they gave us throughout our journey. 
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PART 1. 

Mknihpkhmaor/b. 

' (Jocculun DO. 

^ CoomUw cfbatha^ DO. Syst. T (1818) /527. (=0. IjCreba^ DO.) 

' Vern. N. : Pilwan (Macadam). 

Loo. : Jodhpur : Kailana (No. 58 1 o I), Mandor (No. 5823 I), Balsamand 
(No. 5014 !), common in rocky placoB, often growing in Euphorbia 
neriifolia biishos (Macadam). .laiHalnior : Bada Bag (No. 50101). 

Distrib. : Central and S. Africa, Abyssinia, Kordofan, Eritrea, Nubia, 
Egypt, Soiifcgambia, ('ape Verd IslandH, Afghanistan, India. 

El. : All the year round (Macadam). 

^ (loccutus rillomSf DO. Syst. 1 (1818) 525. 

Vern. N,* Bajar bol (Maciadamb 

Loc. : Jaisalmer State (Macadam). 

Distrib; Trop. Africa, India. 

N YM IMI KATK.K. 

At/mpfutf^a L. 

j\i/mphcaa lotuA L. Sp. PI. (1753) 511. 

Vern, N. : Be. 

Loc.: BotvYooii Sou and Badka in Jodhpur State (Nos. 577 i !, 5825! 
5820 1). 

Distrib. : Africa, Hungary, India, Java, Philippines. 

El. in Nov. 

Notk: In the same tank wo found IJmnanthcmutn parvifoliunif Orisob., 
and Chara sp, 

Ubob: Stem and root eaten as a vegetable. 

PArAVKKA(’K/K. 

Aryemonv L, 

^ Aryemone //le.ttcanflr, L. Sp. PI. (1753) 508, 

Vern. N.: Sattyauasi (Macadam). 

Loc. : Very common about villages in Jodhpur State (Macadam). 
Wo have not seen the plant which otherwise is spread all over India. 

Distrib. ; America. 

Uses : The yellow juice is used in eye an'uction and the leaves are 
given to camels. The juice rubbed on the body roleaves rheumatic 
pain. (Macadam). 

Fapavrr Tourn, 

^ Pajtaver somniferum^ L. The Opium Poppy. 

'‘The poppy is cultivated to a small extent, chiefly in Sojat (Jodhpur 
State), but opium is not extracted. The Beeds are used medicinally 
and the capsules are soaked in water which, after being strained, 
is taken as an intoxicant.” (Erskine.) 

CKUOlFEUaS. 

Farssiia Desv. 

Farsetiu jaoyuemoniiif Hook. f. and Th. in Journ. Linn. Soo. V, (1861) 

148. 

Vern. N. ; Kagpilang. 

Loo.: Jodhpur: Jodhpur (No. 73071), Mandor (Nos. 73091, 67871), 
Bhikaxnkor (No. 67761), Osian (Nos. 73081,5780!), Balarwa (Nos. 
73101,5779!, 57841), Phalodi (No. 6783!), Kotda near Seu, sand 
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(No. 6789!), near Badka (No. 57821), Banner sand (No. 57781). 
Jaisalmer: Vinjorai (No. 6788 I), Devikot (No. 5777 1), Loharki 
(No. 6786!) near Loharki, chietly on sand (No. 7311!), Shihad 
(No. 6781 !), Phalodi to Bap, cultivated fields (No. 6886!). 

Distrib. : Uajputana, Sind, N. India, Afghanistan, Baluchistan. 

FI. and fr. in October and November. 

/i'araetia 'imorantha, spec. noiK 

Sutlrutex erectus, rigidus virgatus 75 cm. altus, totus (oxcepta corolla) 
coopertus pilis adprossis medio-fixis. Folia integorrima, alterna, 
conferta in 2/8 inf erioribus, late lauoeolata, acuta, subcoriacea, usque 
ad GO mm. longa et 15 mm. lata, basi attenuate, costa infeme 
promineute, subsossilia vel 5 mm. attingentia. 

Flores in racemis copiosis, laxis ; podicelli fortissiiiii, ascendontes, 5 
mm. longi, gommis cylindriacis. Oaiyx cylindriaciis ; sepala 10-12 
mm. longa. 1-1^ mm. lata, linearia, apice subobtusa, posterius neonou 
anterius miiuis lata, valdu obscure marginata, basi persistentia in 
fructu, lateralia vero distiucto scariose marginata, basi neque indu- 
rata uec persistentia. Fetala purpurea vel alba, glabra, 14-19 mm. 
longa, spathulata, in parte latissima 4 mm. attingentia, apice 
rotunda. Stamina longiora 10 imu. longa, minora 6 mm. ; autherm 
8 mm. lorigm, fere mqualos, lineares, basi subsagittatm. Tistillum 5 
mm. longum ; ovarium dense adpressse pilosum, stylo brovi forti. 

Siliqua 45 mm. longa, 5 mm. lata, compressissima, obscure stipitata, 
stylo forti 1 mm. longo munita ; stigma album, bilobum, incrassatum 
in fructu. Valvjo plame indistincto l-costatas dehiscentes a basi, 
septo scarioso margine viridi incrassato, conspicuc et irregulariter 
venoso, costa media conspicua sinuata. Semina biseriatu, com- 
pressa, late alata, madefacta mucilaginea ; nucleus brunneo-flavus, 
2 mm. diametro ; radiculuR accumbens. 

Diflers from the foregoing species by the much larger flowers, larger 
and dillerently shaped leaves. From T\ hamiltonii it may be distin- 
guished by the biseriate seeds. The leaves, the size and shape of 
the petals and the size of the pu<1 separate the new species from F, 
opyyptiaca, Turr. 

A specimen was obtained with much shorter pods, but otherwise 
identical with the typo. Sometimes the pod measures not more 
than 10 mm. and contains only two seeds. In this case the pod is 
ovate-acuminate in outline. 

Loc. : Banner, on rocks. (Nos. 7805!, 78061, 5786 I) 

FI. and fr. in November. 

The following plants are cultivated ; 

( Brassica campcHtHH, L. sabsp. napnf*. The rape or coleseed. 

Vem. N. : ISarson. 

Note : “ Sarson is a cold weather crop, grown on land cither attached 
to wells or irrigated from canals, and in the former event it is sown 
with wheat. The ordinary outturn is about six cwt. per acre, and 
the seed yields an oil which is used for cooking purposes.’* (Erskine.) 

/ Brassioa oleracea, L, var. hotrytis. The cauliflower. 

/Raphanus satvm$y L. The radish. 

OAPPAKIDAOEiE. 

Cleonie L. 

Cleome papiUoia, Steud. Nomen. ed. 2, 1 (1840) 882. 

Loo.: Jodhpur: Kailana (Nos. 6702!, 67011), Mandor (No. 6707!) 
Bhikamkor (No. 67601), near Badka (No. 6706!), Burner (No. 
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5699!). Jaisalmer: Loharki (No. 6709 I), Bap (Nob. 67031, 67061), 
Sodakoer, dried-up riverbed (No. 6704 1), Amarsagar; (No. 67001 
Jaisalmer, on rooks (No. 6708 1), Vinjorai, on rocks (No. 6761 !). 
Distrib. : Uajpwtana, Sind, Arabia, Abyssinia, Nubia, Kordofan. 

FI. and fr. in October and November. 

Cleome brachycarpay Vahl. ex DC. Prodr. I (1824) 240. 

Vern, N. : Nodi (Macadam), Navli. 

Loc. : Jodhpur: Kailana (Nos. 67131, 67221, 57191), Mandor (No. 
5714!), Bhikamkor, rommon on sand dunes (No. 6718!, 6721 1), 
near Badka (No. 6717 !), Phalodi (No. 6712 I), Balarwa (No. 6710 1). 
.laisalmer: Jaisalmer (No. 6720!), Bada Bag (No. 5711 1), Vinjorai, 
sandy plain (No. 6716 1), n<3ar Bap (No. 6716 !). 

Distrib.: Punjab Plains, Sind, westward to Arabia, Abyssinia and N. 
Africa. 

FI. an<l fr. in October and November. 

ITses : Used to cure worms in camels' noses (Macadam). 

Cleome brachyearpa vnr. ylauca var. nov. Folia 3-foliolata, infra ot supra 
pallide glauca, glabra excepto margine glanduloso-puboscente, petioluB 
longior typo usque ad 13 mm. attingens. Uami glaucescentes foliis 
paulisper pallidioros. Semina minuto-reticulata. 

Loc. : N. of Jaisalmer, rocky plateau (No. 6763 !). 

FI. and fr. in November. 

Cleome riscom L. Sp. PI. (1763) 672. 

Loc. : Jodhpur : Balsamand (No. 6726 !), Kailana (No. 6731 I), Bhi- 
kamkor (Nos. 6726 I, 6723 1), Balarwa (No. 6724 !^, Barmer, rocks 
(No. 6729!). Jaisalmer: Between Phalodi and Bap (No. 67271), 
Amarsagar (No. 6728 !), Bada Bag (No. 6730 !). 

Distrib : Throughout the tropical regions of the world. 

FI, and fr. in Oebiber and November. 

Gynani>koi»8I8 do. 

(iynandropsu peninphyllay DO. Prodr. 1 (1824) 238. 

Vern. N. :Bagra (Macadam). 

lioc. : Jodhpur; Jodhpur (No. 6698 1), very common at Jodhpur whore 
it comes up in great quantities along the roadsides and fields during 
the rains (Macadam), Balarwa, cultivated ground and gravel (No. 
67341), Osian (No. 6736 1 ), Bhikamkor (No. 6737 !*, Seu (No. 6738 1), 
Barmer, on gravel (No 6740 1 ). Jaisalmer : Bada Bag (No. 6732 ! ), 
Jaisalmer, wet ground (No. 67361), Bap (No. 6738 ! ), Vinjorai (No. 
67391). 

Distrib. : A common weed in all tropical countries. 

FI. and it. in October and November. 

Uses : The seeds infused in boiling water are used as a cure for 
coughs, bruised they arc applied as a poultice to sores that have 
maggots in them. The green leaves applied to the skin and> tied 
down form a good blister (Macadam). The seeds are given to 
horses against stomach ache, the leaves are used against rheuma- 
tism in man. 

/ (iynandrop$i$ pentaphylla var. nana var. nov. — Alta 11 cm. Folia glaberrtma 
Gxceptia aliq'uibus glandulis stipitatis in margine. Potala 6 mm. longa. 
Loo.: Jaisalmer: Vinjorai (No. 6741 1 ). 

FI. and fr. in November. 
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Cadaba Forsk. 

"JadcdM indica, Lam, Encyol. I (1783) 544. 

Vern. N. : Dabi (Macadam). 

Loo. : Jodhpur : Mandor, growing in Euphorbia bush (No. 5744 1 ), 
in hedges and waste places about Jodhpur, not common (Macadam), 
Banner (No. 5743 1 , 5742 1 ). 

Distrib. : Concan, Deccan, Gujarat, Rajputana.* 

FI. in October and November. 

Nots : — Seems to be a rare plant in Rajputana. 

' Cappans L. 

'Jappaiis decidua, Pax., in Engl. Prantl Nat. Filanzonf. 11], 2,231 — 

Sodada decidua Forsk. FI. Aeg. Arab, (1775) 81. Capparis aphylla, 

Roth. Nov. PI. Sp. (1821) 238. Ca 2 )paris , Br., iniDcnli. 

Trav., 256. ‘ 

Vern. N. : Kair (in Jodhpur), Ban (in Jaisalmer), (Macadam) 

Loo.: Jodhpur: Kailana (No. 5748!), Balsamand (No. 5745!), 
Banner (No. 5747 ! ). 

Jaisalmer : Vinjorai (No. 57 iO I ). 

Distrib. : Trop. Africa, Arabia, India. 

FI. in October. 

Note:— Very common in sandy places, associated with the small Zizp- 
phm roiundifvlin, Lam., Leptadenta npaitium, and Aetva tomento.sa. 

Uses : Wood very strong and durable, used to make the pivots of the 
stone hand mills with which flour is ground. Jii sandy places it is 
used to make the foundation of wolLwalls, the first layer being 
formed with Kair, and the masonry built on the toj) of it. Branches 
used for fences. Fruit eaten, dried and pickled (Macadam). The 
wood is valuable because it is not attacked by white ants. 

Cappans spinona, L. Sp. PI. (1753) 503. 

Loc. ; Western Rajputana (King). 

Distrib. : Mediterranean region, N. Africa, Asia, Australia. 

Capparis sp. 

Loc. : Jaisalmer : Amarsagar gardens, probably introduced. 

Cappaiis yrandis, L. f. Suppl. (17ol) 263. 

Vern. N. : Antera. 

Loc. : W. Rajputana (Diithie). 

Distrib. : India. 

Uses : An infusion of the bark and leaves is used internally for swell- 
ings and eruptions (Macadam). 

ViOLAOBi*. 

Viola L. 

Viola stocksii, BoifS. FI. Or. 1 (1867) 453. 

Loo.: Jodhpur: Kotd a near Sen, rooks (No. 67161), Barmer, rooks 
(No. 6717 1 ). Jaifialmer on rocks (No. 6718 I ). 

Distrib : Gujarat, Rajputana, Sind, Baluchistan, Afghanistan. 

FI. and fr. in November, 

Noth : -*A11 tho flowers are apetalous. The whole plant is generally 
puberulous, tho leaf-margins often papillose. The stipules partly 
•carious. 
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A. — Joilhpur City and nn^diljouiin^ lulls us soon Irom tho Fort. 



B —View of JaUalmcr Town and surrounding plain, taken at tho Guest House. 
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Plato IV. 



B. — Another member of tho jrravcl-veRrtatiun Coichoni^ ((ntu'horub, 
UaeuBch, forminjJT dense mats lyiiijr fiat on the ijrround 

Tiik Fi,(»ka ok 'iiik Indian Dk^fut. 
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PoLYUALAUKil!:. 

Poly (f ala L. 

lolygala erioptera, DC. Prodr. 1 (182 J) 32U. 

Vern. N. : Chota bhekaria. 

Loo.: Jodhpur: Jodhpur (Nos. 6883!, 68861), Kailaua (Nos. 6897 !, 
68881), Mandor (No. 6892 1), Dalsamand (Nos, 68931, 68941), Osian 
(Noi. 68851, 6891 1), Phalodi (No. 69051), Hhikumkor (No. 6906!), 
Banner rockB (Nos. 6884 !, ti887 !, 6907 !, 69101), noar liadka (No. 
6911 1), Kotda, rocks (No. 68981). Jaisalmer: IJotwoeii Phalodi and 
Bap (No. 6902 1), 10 miles W. of Bap (No. t)890 1), Sodakoer (No. 
68991), Sodakoor, river bod (Nos. 69001, 69011), Loharki (No. 
69081), Bada Bag (No. 6901!), Jaisalmer, rocky plateau ( Nu. 
6889 1), Viiijorai, rocks (Nos. 6896!, 68951). 

Distrib. : Tmp. Asia, Arabia, Africa. 

FI. and fr. in Oct. and Nov. 

NoTR:—Cooko (Kl. Bomb. Pres. 1 ,60) says the llowers of this spei ies 
are yellow. Our speciiiiens have pale rose-coloured (lowers, with the 
tip of the keel- petal and the crest darker. 'rhoro is little doubt 
that our spocimons belong to the same species as Cooke’s, and we 
have consequently placed them under P. evioptem^ though provi- 
sionally. VVo add the following characters to Cooke’s description. 
Wings often obovate, generally rounded at the tip, sometimes with a 
minute mucro, rarely subacute or clistiiiotly acute ; colour pale 
green or pale grtienish rose, midrib always strong, greon. 

Seeds greyish or brownish, covered with long, white, greyish or 
brownish hairs, except at both ends. Strophiolo gaicate, with a 
dorsal ridge and two lateral tiaps, the former mainly white, glis- 
tening, the latter generally yellow. Jn the angles on loth sides of 
the ridge there is a brown line. At the top of the helmet on each 
of those lines Ihoro is generally a tuft of hairs, the whole structure 
otherwise being smooth and shining. At the ojipo.site end of the 
seed there is a small tuft of very minute pure white hairs, visible 
only when the seed is hold vertically, since the long hairs covering 
the greater part of the seed project beyond the seed. 

Piilyyala irreyulann^ Boiss, Diagn. (1842) fasc. 1, p. 8, 

Loc. : Jodhpur: Bhikamkor (No. 6914!), Balarwa (Nos. 69201, 6916'), 
Mandor (Nos. 692 1 !, 6923 !, 6918 !), Osian (Nos 6919 1, 6922 !), Kotda, 
sand (No. 6924!). Jaisalmer: Shihad (No. 6925!), flaisalmor, rocky 
plateau (No. 6917 I), Jaisalmer, gravel (No. 6912 1), Vinjorai, dum*8 
(Nos. 69131, 6915 I). Very common. 

Distrib. ‘ India, Baluchistan, Arabia, Korclofan. 

FI. and fr. in Oct. and Nov. 

Noth: — We add a few corrections and additions to Cooke’s description 
(FI. Bomb. Pres. 1, 01). 

The outer sepals broadly oblong, rounded at the tip, minutely cili- 
olate. Sepals otherwise glabrous, scarious, pale greenish or rose, 
with ootispiouous green or purplish veins. Wings oblique, 
liargin of capsule transversely nerved (imt striate). Seeds, wliou 
ripe, nearly black, shining, very minutely punctate, hairy all over. 
Near the hilum a tuft of rather long stitf hairs A ring of similar 
hairs round the truncate end. The intermediary region covered 
with very short stiff hairs. The apex is clothed with a dense 
•arpet of minute clavate transparent hairs. Hairs nearly white to 
brownish grey. It is the part of the seed near the hilum that is 
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vory aoute. There are two emails spreading yellowish appendages 
near the hilum, united at the base, reaching 1/3 the length of 
the seed. 

Miss Macadam aud King mention P. ahyMinica as occurring in W. Haj- 
putana. As we have not found it anywhere we are afraid that 
there must have been some mistake in the identification of the 
plant. 


Cahvofhyllaob.k. 

Polyoarpcea Lam. 

Polycarpaa oorymbosa^ Lam. Tab. Encycl. Moth. II (1800) 129, 

Vern. N, : Zutaniakhad. 

Loc. : Jodhpur : Jodhpur (No. 6808 I), Mandor (No. 08721), Bhikam- 
kor (No. 68801), Osian (No. 6881!), Balarwa, fields (No. 08821). 
Barmer, sand (Nos. 08791, 6878 I), Kotda, sand (No. 6874!), near 
Badka (No. 6870!). Jaisalmer: Jaisalmor, rocky plateau (No. ^69!), 
Shihad, gravel (No. 6871!), Vinjorai, dunes (Nos. 6873!, 687/i !), 
Devikot (Nos. 0876!, 6877 !). 

Distrib. : In the tropics generally. 

FI. and fr. in Oct. and Nov. 

Saponaria L. 

Saponana vaccaria, L. Sp. PI. (1763) 409. 

Loo. : W. Bajputana, a weed of cultivation (King). 

Distrib. : Temperate and subtropical countries. 

VoBTULACACE^. 

PorttUaca L. 

Portulaoa ohracea, L. Sp. FI. (1 758) 446. 

Loc.: Jodhpur: Mandor (No, 6730 I), Jodhpur (No. 6740 !). JaisaL 
raer: Between Phalodi and Bap (No. 6731!), Bap (No. 67411), 
near Loharki (No. 6742 !), Amarsagar (No. 6743 !), Bada Bag (No. 
6723!), Jaisalmer, wet ground (No. 6728!), Vinjorai (No, 0729 !). 
near Devikot (No. 6727 !). 

FI. and fr. in Oct. and Nov. 

Portulaca quadrijida, L. Mantiss. (1767) 73. 

Vern. N. : Liinki. 

Loc.: Jodhpur: Mandor (No. 6733!), Balsamand (No. 6722!), Bhi- 
kamkor (No. 6734 !), Osian (No. 0725 !), Barmer, sand (No. 0735 !), 
Barmer rocks (No. 6719!), Kotda near Sen (No. 6720!). Jaisalmer: 
N. of Jaisalmer (No. 07101), Amarsagar (No. 0726!), Bada Bag 
(Nos. 6721 1, 6724 !). 

Distrib. : Trop. Africa and Asia. 

TAMAUlCACEulh'.. 

Tamnriv L. 

Tamarix dtoiea, Roxb. Hort. Beng. (1814) 22. 

Loc.: Jodhpur:. Balsamand (No. 5887 !), in the salt-impregnated bed. 
of the Luni (King). 

Distrib.: India. 

Tamarir orimtaHn, Forsk. FI. Aeg. Arab. (1775) 206. Tammnx mrUeulata, 

Vahl. Symb. II (1791) 48, t. 32. 

Vern. N. : Faras. 
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Loc. : Jodhpur: Phalodi (Noa. 58851, 5886!). Jaiaalmer: Bap (No 
5884 I). 

Diatrib : Piiujab, Sind, Afghanistan, Arabia, North, Central and 
South Africa. 

Tainttrit gallicd^ L. Spec. PI (1753) 270. 

Vern. N. : Imli (Macadam). 

Loo. : Jaiaalmer State (Macadam). Jodhpur: In the salt-impregnated 
bed of the Luni (King). 

Diatrib. ; Mediterranean region, N and trop. Africa, India, S. Asia. 

Uses : The seeds are roasted and eaten by the poor instead of the 
betel nut and are much liked by women. Boys gamble with them. 
Sherbet made from the fruit is very beneficial in cases of Looh 
(fever brought on from exposure to the hot wind). I'he shade of the 
tree is supposed to be injurious to health. A heated traveller 
resting beneath its shadow is said to sutler afterwards from fever 
' • or rheumatism, and popular superstition avers that the tree is 

always haunted by some ghost, whose purpose is to scare away the 
unwary (Macadam). 


Elatinackvf.. 

Berqia L. 

liergia ammannioifles, Roxb. Hort. Beng. (1814) 34. 

Loc. : Jodhpur ; Kailana (Nos f>7«4 !, 57621), 25 miles S. B. of Luni 
(No. 6773 I), Mandor (Noa. 5771 1, 5772 f) Jaisnlmer: Vinjorai (No. 
57691), Jaiaalmer, wot ground (No. 57681), N. of Jaisalmer (No. 
5768!), Amarsa.ar (No. 5766!), between Phalodi and Bap (No. 
5767 !), near lake between Phalodi and Bap (No. 5770 !), Devikot 
(No. 5765!). 

Distrib. : Konkan, Doccan, Sind, Abyssinia, Nubia, Stmogambia, 
Australia. 

FI. and fr. in October and November. 

JiWgia odorata, Edgow. in Joiiru. Asiat. Soo. Beng. VII (1838) 765. 

Vern. N. : Kakria, Karbuja, Hohwan (Macadam). 

Loc.: Jodhpur: Balarwa (No 5754!), Kailana (No. 57551), Phalodi 
near lake (No. 5761 !). Jaisalmer; Jaisaliner, rocky plateau (No. 
57601), Vinjorai, near lake (No. 5756!), Devikot (No. 5757 1), 
between Phalodi and Bap, gravel (Nos. 5758!, 5697!), Loharki 
(Nos. 5696 !, 5759!), common near cultivated places (Macadam). 
Distrib.: Trop. Africa, Egypt, Persia, Sind, Gujarat. 

FI. ^nd fr. in October ami November. 

Note : 1’he petals are white, the style purple. 

Uses: Used for cleaning teeth and, in Jodhpur, applied to broken 
bones. The loaves rubbed down in water are used as a poultice for 
sores (Macadam) 

liergia W. A. Prodr. 41. 

Loo. : Western Raj pu tan a (King). 

Distrib. : Punjab, Rajputana. 

Malyaoe/k. 

Sida L. 

Sida apinffsa, L. Sp. PI. (1753) 683. 

Loc : Jodhpur; Jodhpiix (No, 5688 !), Mandor (No. 5619 !), 26 miles 
N. E. of Luni (No. 56391), Kotda near Seu (No. 56221). Jaisalmer: 
Bada Bag (No. 5640 I), Loharki (No. 6623 1). 

29 
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Difltrib. : Trop. and sub-trop. regions of both hemispheres, 

IB*!. and fr. in October and November. 

Note : White, pale yellow and yellow flowers have been observed. 

Sida ffremaidest Ouill. Perr. et A. llich. hi. beneg. I (1830) 71. 

Vern. N.: Ball, Babi {f.r Macadatn). 

Loc. : Jodhpur: Kailana (No. 68291), Balarwa (No. 66^7!), Phalodj 
(No. 6627 1), Bhikumkor (Nos. 6617 !, 66; 0 I, 6631 I), Kotda near Sen, 
on rocks (No. 296;^). Jaifcalmor: Jaisalmer (No. 66361), on rocky 
plateau (No. 6626!), Bada Bag (No. 663<i !), Amarsagar (Nos. 66201, 
66281), Loharki (Nos. 60261, • 618 1), Vinjorai (No. 663-' 1), Vinjorai, 
sandy plain (No. 6024 !), Vinjorai on rocks (No.66S61>,fromJaisal- 
mer to Devik<it (No. 66331), Devikot (No. 6621 1), Common about 
gardens and oultivated places (Macadam). 

Distrib.: Punjab, bind, Laluchistun, extending to Arabia and trop. 
Africa. 

FI. and fr. in October and November. 

Note : According to Hooker the flowers are yellow, whilst Cooke says 
they are wliitc. We have seen both, but yellow seems to be more 
common. 

Uses : The seeds ground and mixed with goor aro used as a oure for 
liitnbugo (Maciidam). 

^Sida cordi/olta^ L bp PI. (1763) 684. 

Loc. : .Jodhpur: Osian (No. 6H4I 1), Balarwa (No. 6r42 B. 

Distrib. ; Trop uiul 8ub-lr<>p, regions of both hemispheres, 

FI. and fr. in October and Nov» mber. 

Uses; This plant, yielding an oxcollont fibre, might be grown with 
advantage in some parts of Kajputanu. 

Ahutiion Tournef, 

Ai)ntiloniudiaim,^vf, Hort Brit. I (lb27) 64. 

Vern. N. : Dabi, jhili, tara kanohi (Macadatn). 

lioc. : Jodhpur: Jodhpur Fort (No. 6()49!), Mandor (No. 66471), 
common about gnrdens in JcaUipur State. Jaisalmer: Amarsagar 
(No>.r)648!, . 660!). 

Distrib. : Hotter parts of India and throughout the tropics generally. 

FI. and fr. in October and Noveinber. 

IJse^ : From the stums a strong fibro is obtained. The seeds infused 
in hot water fv»rm a cooling drink. 

AttuiUon indicum rar, vitiior var, not), — Folia multo largiora, 20 cm. longa, 
J7 cm. lata, petiole 17 cm. longo. 

Loo. : JniHalmer: Amarsagar, in luderatis (No. 5644 1), 

FI. and fi*. in November. 

Ahutiion antaticum, U. Don., Gen. Syst. I (1881) 603. 

Loo. : Jaisalmer : Amarsagar (No. 6607 1). 

FI. and fr. in November. 

Distrib. : Tropics of both hemispheres. 

Uses : The stems yield a good flbre. 

Ahuiilon muticuiUy bw Hort. Brit. ed. 2 (1830) 66, 

Vern. N. ; Pintari (Macadam). 

Loc ; Jodhpur : Jodhpur (No. 6661 1), Balsamand, not very common 
(Macadam). Kotda near Sen 'No 6(f61 1) Jaisalmer: Near Bap 
(No. 66461), Gharsisar Tank near Jaisalmer (No. 6646 1), Amarsagar 
(No* 66011). 

Distrib. : India, Afghanistan, Egypt, Trop. Africa. 

FI and fr. in October and November. 

Ahutiion bidentaiuw, A. XUch. FI, Abyss. 1 (1847) 68, 

Vern. N. : Rota vel. 
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Loo. : Jodhpur : Balarwa (No. 5663 !), between Seu and Bhadka (Not. 

5664 !, 56651). Jaisalmer : Bada Bag (No. 6663). 

Distrib. : Inilia^ Arabia, trop. Africa. 

Uses : Flo .vers eaten by children. 

Ahutilon fruticoHurHf (luill. Porr. «t- A. Rich. FI. Seneg. 1 (1830) 70. 

Loo.; Jodhpur; Kotda near Sen (No 56631), Oarmer (No. 5666!). 
.Taisaliiier : Hada Bag (No. 6659!;, W. of Bap (No. 6(i43 !), Soda- 
koer ill riverbed (No. 5658 !). 

Distrib. : Trop. Africa, Arabia, India, Java. 

Abutilon fruliamini vrtr. chrt/socftrpa var, nov . — Friictus coopertuR pubc-R- 
eontia stellari aurea. 

Loc. : Jaisalmer : Vinjorai, on rocks (No. 56601). 

FI. and fr. in Novoinbor. 

Abutiion an nvittm^ T. Ctx'ko. FI. Bomb. Pres I (190.3) 98. 

Loo. ; Jodhpur; Kailana (No. 5651!), Mandor (No. 5662!), Bhikainkor 
(No. 5655!). .Jaisalnior; Ainarsagar (No. 5656!). 

Distrib. ; Siiid, liajputana. 

FI. and fr. in October and November. 

Vavonia Cav. 

Pavonia arabica, Stoud. Nom. od. 2, II (1841) 279. 

Loc.: Jodhpur: Barmfr (No. 567(3!), Osian (No. 5671 !), Kotda near 
feeu on rocks (No. 5()84!b 
Distrib: Bajputana, Sind, Abyssinia. 

FI. and fr. in Octobor and November. 

Pavonia avabica *'ai\ (jlutinom var, nov , — Planta tota cooperta donsa 
puboRcentia viscoaa. 

Iioc : Jodhpur: Barrner, on rocks (No, 5685!) Kailana (Nor oilin' 
56681). Jatsulmor: Bada Bag (No. 5667 !). 

FL and fr. in Octobor and November. 

Paronia Diss. Ill (1787) 134, t. 48, fig 2. 

Loc : Jodhpur : Bhiknnikor (No. !), Banner (No. 5672 !) 

Distrib : India, Ceylon, Mauritius, Trop, Africa. 

FI. and fr. in October and November. 

Pavonia odorata, Willd. Sp. Pi. Ill (I860) 837. 

Vorn. N.: Ohirike nahl (Maca<lam'. 

Loc. ; Jodhpur: Kailana (Nos. >687 !, 5673 !). 

Distrib. : India. Oeyhui, trop. Africa. 

FI. and fr. in October. 

Htlueui L. 

Hibixeua mioranthui*, L. f, Suppl, (1781) 308. 

Loc. ; Jodhpur : Kailana (No, 5t»95 !), Kotda near Sen (No. 5682!). 
Jaisalmer: Jaisalmer on rocks (No. 5674 !), on rooky plateau (No. 
5680!), Vinjorai on rocks (5675 !). 

Distrib. : Iinlia, Coy Ion, trop. Africa. 

FI. and fr. in October and November. 

HMucuh abelmo9chu», L. Sp PI. (175S) 696. 

Loo.; Jodhpur: Barrner, bn rooks (No. 5681 !)« Jasalmer ; Bada Bair 
(Nos, 5677 !, 5676 1). 

Distrib. : Tropics of the Old World, 

FI and fr in November. 

HitnBcuB e)icufv7itff8. L. Sp. PI. (1758) 696. 

Loo.: Jodhpur: Balarwa (No. 5678!}, Jaisalmer i Amarsagar (No» 
5879 1). 

Distrib. • Probably African, and naturalized in Indie* 

FI, and fr. in October and November. 
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BUmm camMnus. L, Syst Nat. (1769) [1149]. 

Veni. N. : Ambari. 

Loo.: Jodhpur: On the edges of ootton fields (Brskine). 

Diatrib. : Cultivated in most trop. oountties. 

Uses: ''The crop is out in November or December, the yield being 
about six owt. of clean fibre to the acre. The plants are tied up in 
bundles, and in May or June, when ropes are required, are soaked 
in water ; when sufficiently moistened, the bark is stripped off and 
the stems are used as fuel/* (Krskine.) 

Gotsypium L. 

OoMypium kerbaoeum, L. Spec. PL (1768), 698, var. 

Vern, N. : Kapas. 

Loo. : Jodhpur : Near Badka (No. 6693 !), Balarwa (No. 6688 !). 
Jaisalmer: Amarsagar (No. 6692 I), Jaisalmer (No. 6691 !) 

FI. and fr. in October and November. 

Gassy pium arboreum. L. Sp. PL (1758) 698. 

Loo. : Jaisalmer: Bap (No. 6d89 1). 

FL in October. 

Notb : We have not been able to ascertain what species are under 
cultivation. Ootton is grown chiefly in Bali, Desuri, Bilara, Mallani , 
and Merta (all in Jodhpur State). 

STEHOUliIAOBiB. 

Mdhania Forsk. 

Melhania U. Br. in Denh. and Clapp. Trav. (1826) App. 282. 

Loc. : Kotda near Seu (No. 2952 1 ), Barmer, rooks (Nos. 7298 I , 
7291 ! ), Jaisalmer : Vinjorai, dunes (No. 7289 ! ), Loharki(Nos. 7288 !, 
72871, 7290!, 72921, 7294!). 

Distrib : Rajputana, Sind, Baluchistan, Arabia, Trop. Africa. 

FL and fr. in November. 

Melhania tomentosa, Stocks, var, motor var, nov. Folia 10 cm. atting- 
entia, petiolus 22 mm. longus 

Loo. : Jodhpur : Barmer, rooks (Nos. 7286 1 , 7296 1 , 7296 ! ). 

Distrib. : Gujarat, Rajputana, Punjab, Sind. 

FL and fr. in November. 

Melhania nvaynifolia^ spec. nov. 

Frutex humilis. Caulis ramique tomentoso-canescentes. Folia ovato- 
oblonga vel ovato-lanceolata, apice obtusa vel subacuta, vel acuta, 
dense et molliter tomentosa, facie ventrali virescentia, dorsali albida, 
margino irregulariter crenato vel dentato-orenato, vel dentate, basi 
Gordata 7-nervata, usque ad 11 cm longa, 6 cm. lata. Petiolus 
toii\ent08U8, colore faciei inferioris foliorum, 80 mm. attingens. 
Stipuloe stibulacsB, tomentoseo, 12 mm. longm, oadncoo. 

Pedunculi axillares vol terminales, cinereo-tomentosi, 6 cm. attin- 
gentes, recti, 6-1‘flori Pedioelli fortes, 18 mm. attingentes. Brac- 
teolie 3, persistentes, oordatta. late ovatce, aouminatse, dense 
cinereo-tomentosso facie dorsali et ventrali, sepalis subbreviores vel 
iis ssquilongse, 20 mm. long», 10 mm. latee. Calyx 6-partitas ; 
sepala lanceolata, ouspidata, dense tomentoso-villosa. Corolla 
aurantiaco-flava, sepalis tertio (j) longior, circa 24 mm. longa. 

Capsula subglobosa, 16 mm. diametro, dense tomentosa, calyce sub- 
brevier. 

Loo. : Jodhpur: Kailana (Nos. 7286 !, 7279 1 ), Osian (No. 7280 1 ). 
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Melhania hanUltoniana, Wall* PI. At, Rar. I, t. 77. 
Loo. : W. Rajputana (Kiug). 

Distrib. ; India. 


TlLIAOBiBf 
Greuia L* 

Grewia pofnd^oliat Vahl. Symb. I (1790) 38. 

Vern. N. : Gangi (Macadam gives the names Gangeran and Kankeran). 

Loo.: Jodhpur: Balaamand (No. 8899!)), Kailana (No. 59071), 
Banner, rocks (No. 6904 1 ). Jaisalmor : Vinjorai, dunes (No. 5906 1), 
Devikot (No. 59041), Jaisalmer (No. 59081), Amatsagar (No. 
5902 ! ), Jaisalmer, rocky plateau (No. 5900 1 ). 

Distrib.: Trop. Africa, Arabia, S. Persia, Afghanistan, Baluchistan, 
Sind, S. M. Country, Ceylon, Mauritius. 

Fr in October and November. A few flowers have been noted during 
the same time. 

Uses: Fruit eaten. Walking sticks are made from the wood, and 
pencils for writing on the boards covered with sand, which are used 
in schools instead of slates (Macadam). 

Grewia salvifolia, Heyne ex Roth. Nov. PI. (1821) 239. 

Loc. : Jodhpur: Kailana (No. 59081). 

Distrib. : Trop. Africa, India, 

Gretoia villo$a, Willd in Oes. Naturf. Fr. IV (1803) 205. 

Vern. N. : Lonkas. 

Loc.: Jodhpur: Balaamand (Nos. 59121, 58951), Kailana (No. 
59141 ), Banner, rocks (Nos. 58911, ‘9)31), Kotda near Seu, on 
rocky ground No. 5911). Jaisalmer: Bada Bag (No. 58961). 

Distnb. : Trop, Africa, India. 

Uses : The fruit is eaten. 

(irewia abutilifolia, Vent, ex Juss. in Ann. Mus. Par. IV (1804) 92. 

V ern. N . : G angeti. 

Loc. : Jodhpur : Near Badka (No. 5898 1 ), Barmer, rooks ( Nos. 5910 f 
5897 1 ). Jaisalmer: Viujorai, sand dunes (No. 5909 1). 

Distnb. : India, J ava. 


CorchorvB L. 

Corchorus olitorius, L. Sp. PI. (1753) 529. 

Loo. : Jaisalmer : Bada Bag (No. 5^88 1), Amarsagar (No. 5916 1). 
Distrib. : All tropical regions. 

Fr. in November. 

OorchoruB ti iloculat is, L. Mant. (1767) 529. 

Vern. N. : Hardikeket, Karak, Kaglekitamaku (Macadam). 

Loo.: Jodhpur: Barmer (No. 59251). Jaisalmer: Jaisalmer (No. 
5949 1), Amarsagar (No. 59241), Devikot (No. 59451), Bap (60461), 
Vinjorai, on rocks (5947 1 ), Vinjorai, on gravel (No. 59481). 

Distrib. : Trop Africa, Afghanistan, India. 

Fr. in November* 

CorohoruB /aBCieuiartB, Lam. Encyol. II (1786) 104. 

Loo. ; Jodhpur ; Balarwa (Nos. 6890 1 , 5598 1 ). Jaisalmer: Bada Bag 
(No. 5889 I ). 

Distrib. : Trop. Africa, India, Ceylon, Australia. 

Fr. in October and November. 
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Ccrehmut tmtiehoruM, Baeuiohi Norn, ed* 8 (1797) 15d» 

Voni. N, ! Hadtfka khat 

Loo. : Jaiaalmer : Lobarki (No. 5989 1 ), Sodakoer, in dried-up riverbed 
(No. 5941 ! )• Viujorai, sandy plain (No. 5942 ! ), Jaisalnier^ rooky 
plateau (No. 5948!), near Bap (No. 5944!). Jodhpur; Jodhpur 
(No* 5987!), Balarwa (Nos. 5938!, 59941), Banner, gravel (No. 
59261), Phalodi, on gravelly soil near town and lake, oomtnon 
(No. 5940 1 ), one of the oommonest plants of the sandy desert 
tracts. 

Distrib, : Gape Verd Islands, Trop. Africa, Arabia, Afghanistan, India. 
FI. and fr. in October and November. 

Uses: The leaves are applied to wounds and a decoction of them is 
said to be effioacions in cases of skin eruption. (Macadam). 
VorckortM tiidenn^ L. Mant. App. (1771) 566. 

Loo.: Jodbpur: Harmer, sand (No. 59891), Jodhpur (Nos. 59171, 
59191), near Badka (No. 58931), Osian (No. 5892 1 ), Bhikamkor, 
dunes (No. 59301), Phalodi (No. 59331), Kotda, near Seu (No, 
56341), Maudor (No. 5986!), Jsisaltuer: Near Loharki (No. 
5920 1 ), Loharkt (No. 5927 ! ), Shihad (No. 5928 1 ), Amarsagar (No, 
5929 ! ), between Phalodi and Bap (No. 5931 1 ), Viujorai (No. 
5985!). 

Distrib : Trop. Africa, India, Australia. 

FI. aud fr. in October and November. 

(*or<skorM aoHtftn.'/ulu8, Lam. Encycl. It (1786), 104. 

Loc. : Jodhpur: Jodhpur (No. 5894!). Jaisalmer : Bada Bag (No. 
50151). 

Distrib. : Trop Africa, India, Oeylon, Australia, West Indies* 

Fr. in October aud November. 

Linaub/s. 

IJnum L. 

Jjintm untattsiimum, L. Sp. PI* (1753) 277. — The Flax plant. 

Vern. N. : Aisi, 

Oultivated in a few places. (Erskine.) 

ZvOOFHYLLACBAS. 

Tnfmlus Toum. 

TributuB UrreitriB, L. Sp. PI. (1753) 387. 

Vern. N . : Clokni, Kauti, Konti (Macadam). 

Loo.: Jodhpur. Knilana (No. 7417!), Mandor (No, 71501), Bhikam- 
kor (No. 7157 I), Phalodi fNo. 71511), Barmor, on rooks and sand 
(Nos, 7146!, 7154 I). Jaisalmer: Jbada Bag (No 71 46!), Amarsagar 
(Nos. 71531, 715 lM), Devikot (No. 7156 I), Vinjorai, (No. 7149!), 
Shihad (No. 7145 !), very common about gardens, road sides, etc. 
(Macadam). 

Distrib. : All warm regions. 

FI. and fr. in October and November ;fl. during and after the rains 
(Macadam). 

Uses : Used as a tonic (Macadam). 

'MhuiuB olatuB^ Del. FI. Aegypt. Arab. Dl. (1812) 62. 

Vern. N. : Bakda (Macadam). 

Loc.: Jaisalmor (No. 71321), Loharki (No. 71221), Devikot (No. 

7 i81 !) Jodhpur : In cultivated places, not very oommoti (Biacadam). 
Distrib. : Bajpntana, Sind to Arabia and N. Africa* 

FI. and fr, io Novepiber* 
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Sfetzenia Br. 

Steizenia wientalUf Done, in *. So. Nat. ser. 2, III (1885) 281.^ 

Loo.: Jaisalmer N. of Jaiualnier. gravel (No. 71441), Jaisalmer, 
gravel (No. 71691), Vinjorai, rocks (Nos. 71451, 71ti0 I), nearDevikot 
(No. 7168!) 

Distrib. : Kajpiitana, Sind, Arabia, N. and S. Afrioa. 

FI. and fr. in November. 

Pegamnn L. 

Teganum harmala, L. Sp. PI (j 765) 444. 

Loo. : Near Palli, plentiful (King). 

Distrib. : India to Arabia, N. Africa, Mediterranean. 

Zygophyllum L. 

Zygophylltim aimple.Vf L. Mantiss. 1 (17t>7) 68. 

Veru. N. : Luiiwa (Macadam). 

Loo. : Jodhpur: Phalodi (Nos. 71241, 7130!), very common in the salt 
district about Pacli I'adra. Jaisalmnr: Amarsagar (Nos. 7120!, 
7J:i8!), Jaisalmor, rocks (No. 7120!), Bap, gravel (No. 7127!), 
Vinjorai, rocks (No 71i6 1). 

Distrib. : Trop. Africa, W. Asia, Siud, Kajputatia. 

FI. and fr in Oolober ami November. 

Fagonia L. 

Fagonia eretica^ L. Sp. PI. (1763) 380. 

Vern. N. : Damasha (Macadam). 

Loc: Kailana(Nos 7142!, 7137!, 71031, 7106!), Balsamand fNo. 
7136 f), very ooinon in sandy patches amongst the rocks of Jodhpur 
(Macadam), Bhikamkor (No 710^ ! ), Phalodi, sand dunes and 
gravel (No. 7104!), Banner (No. 71301). Jaisalmor: Amarsagar 
(No. 7167!), Jaisaimer, rocky plateau (No. 71411), Vinjorai (Nos, 
7167!, 71391), Bap (No. 713 k!), near Bap (No. 7101!). Shihad (No. 
71401), Loharki (No. 7102!), near LoharUi (No. 7106!), sandy 
tracts between Balotr.i and laisalmcr (Macadam). 

Distrib: lh>th shores of the Mediterranean, in S oxtra>trop. Africa, 
wanner dry [)arts of Asia, Wosteni N. and S. America. 

FI and fr. in October and November. 

Noxb : Fayonia crf^tica as taken above includes F. arnhica, L. and F, 
Jirugutrn^ DO , which are kept separate by Kdgeworth and Hooker 
in Hook, f FI Bnt. Ind. 1, 426. P\ cretica is an extremely variable 
plant. The form and size of the leaves and stipules are very 
variable ; Bometmies the loaves are nearly absont, and their place i« 
supplied by the long and hard spiny stipule.^ ; in other oases the 
loaves aro for the most part simple with inconspicuous stipules. 
There is also great ditterence in the amount of general pubescenco ; 
it varies from nearly perfect smoothness to viscosity. 

Uses : The stems torni a favourite tooth brush (Macadam). 

Geuaniaoba. 

Mont^vnia L. 

ifenaonia Guill and Porr. FI. Soneg. Tent. I (1880) 131. 

Loo.: Jodhpur: Kailana, rocky hills (Nos. 71161, 7114!, 7113!), 
Mandor (No. 7116 !). Jaisalmor: Bada Bag, ou hill (Nos. 7117!, 
71181). 

Distrib. : Rajputana, Sind, Baluchistan, Arabia, Senegambia. 

FI. and fr. in Ootober aud November. 
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Monsonia heliotropioides, Boiss. FI. Or. 1 (1867), 897. 

Loo.: Jaiaalmer : North of Jaisalmer, gravel (Nob. 7119 I, 7120 1). 
Distrib.; From Rajputana to Egypt. 

FI. and fr, in November. 

Erodium L* Herit. 

Erodium cioutarium, L* Herit. ex. Ait. Hort. Kew. ed. 1, II (1789) 414. 
Loc. : Jaisalmer: North of Jaiaalmer (No. 71211). 

Distrib. : Throughout Europe and temperate N. Aaia, Balaohiiitaii, 
Sind. 

Oxalis L. 


OxaliB comiculata, L. Sp. PI. (1768) 486. 

Vorn. N. : Tipatti. 

Loo.: Jodhpur: Common about cultivated places (Macadam). 
Distrib. : Cosmopolitan. 

FI. during and after the rains. 


RUTAOBiR. 


Citrvs L. 

(Sti'us aurantium, L. Sp. PI. (I76;i) 782. 

The Orange. Vern. N.: Narangi. 

Loo.: Grown in gardens near Jodhpur and Jaisalmer. 

Citrus tnedioa, L. Sp. PI. (1768) 782, var, limetta. 

Vern. N. : Mitha nimbu. 

Tho Sweet Limo. 

Loc.: Jaisalmer: Bada Bag, cultivated. 


SlMAKUBAORii:. 
lialanitpfi Del, 

Balanites roxhurf/hii^ Planch, in Ann. Sc. Nat. sor. 4, 11 (1864) 268, 

Vem. N. : Hingote (Macadam). 

Loc. : Jodhpur : Balsaiiiaiui (No. 7111 1), not uncommon in the plains 
about Jodhpur, very common in some parts of Godwar. particularly 
in tho neighbourhood of Sadri (Macadam), Osian (No. 7110 I). 

Distrib. : Drier parts of India. 

FI. in October. 

Uses : The outer rind of tho fruit contains a brown greasy pulp with a 
disagree able smell. The pidp is used in cough mixtures and to 
clean silk. The stone emptied and tilled with gunpowder is used in 
fireworks (Macadam). 

BlJilSEKAGEiE. 

Commiphora Jacq. 

Commiphora mukiU^ Engl, in DC. Monogr. Phan. IV (1888) 12. 

Vern. N. : Ougal. 'I ho gum is often called Mukul. 

Loc. : Jodhpur : Barmer^No. 68181), Balsamand ^No. 68151). Jaisal- 
mer: Bada Bag (No. 6820!), Jaisalmer (No. 68171), Amarsagar 
(No. 6810 1), Vinjorai, on dunos (No. 6814!), in rooky dry places 
about Jaisalmer (Macadam). 

Distrib. : Arabia, Baluchistan, Sind, Rajpntana. 

FI. and fr. in October and November. 

Uses: A gum exudes from the stem in the cold season. Tt is col- 
lected by making incisions with a knife in the tree, and letting the 
resin fall on tho ground. It oxudes in large tears, soft and opaque, 
hardens, and turns brownish black very slowly, A single tree is 
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said to yield from half to a whole seer. (Stocks). The gum is 
used medicinally. It also forms one of the ingredients of incense. 
It is used as a tooth brush and is said to strengthen the gums and 
to render loose teeth firmer (Macadam). 

Commiphora agallocha, Engl, in DO. Monogr. Phan IV, II EaUamodru- 
dron rod burg hit, Arn.). 

Loo. : Kajputana (Brandis). 

FI. in August and October. 

lioswellia Itoxb. 

lioBwellia serrata, Koxb. ex Coleb. As. lies. IX (1H07) 379, t. 5. 

Vern. N.: Salaran (Macadam). 

Loc. : W. Uajputana (Duthio). 

Distrib. : Throughout India. 

Uses : From wounds and cracks in the bark exudes an abundance of 
transparent fragrant gnm>resin, did'using, when burnt, an agreeable 
smell. It is used medicinally and as an incense in India. In the 
bazaars it is sold under the name of Labunu, Ivuiidur, or Kuudiira. 
(Brandis.) The wood is used for making boxes. (Macadam.) 

Azadirachta A. Juas. 

yizadirachia tndica, A. Juss. in Mom. Mus. Par. XIX (1830) 221. 

Vem. N. : Nim, 

Loc. : Planted in villages of Jodhimr and Jaisalmer. 

Uses: A decoction of the loaves is used for fever; they are put 
amongst clothes to keep oil moths, etc., and are largely used for 
camel fodder. The wood is used for building, furniture, etc. H’he 
fruit when ripe is sweet and eaten. Its shade is thought specially 
safe. Its leaves are applied for guinea worm sores. (Macadam). 

(/ELASTRAUK.E. 

(Jymnosporia W. it A. 

Ggnmoaporia montana, Bonth. FI. Austral. 1 (18()S) 400. 

Vern. N. : Kangkera (Macadam). 

Loc.: Jodhpur: Jodhpur (No. 5792 I), Mandor (Nos. 5795 !, 5797!), 
Bhikarnkor (No. 5794 1^, Osian (No. 5790!), Harmer, sand (No. 
57981), Barmor, on rocks (No. 5791 !). Jaisulmcr: N. of Jaisalmer 
(No. 579(1 1), Amarsagar (No. 5793). In rocky places about Jaisalmer 
(Macadam). 

Distrib. : Central Africa, Afghanistan, Pers. Baluchistan, India, 
Malaya, Australia. 

FI. in October. 

Note : All the above specimens, with the exception of Nos. 5792 and 
5797 from Jodhpur and Mandor have got narrow leaves. The broail- 
leaved form seems to have its western limit in Eastern Jodhpur. 

Uses : Rosary beads are made from the wood, and tho leaves burnt and 
mixed with ghee, form an ointment used to heal sores. ( Macadam). 

Hhamnaorac. 

ZizgphuB Tourn. 

Ziasyphua jt^uba, Lam. Enoycl. Ill (1780) 318. 

Tern. N. : Ber, Bor (Macadam). 

Loo. : Jodhpur : Bhikarnkor (No. 5786 1). Generally near villages, culti* 
▼ated and self-sown, also in Jaisalmer State. (Macadam.) 
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Diatrib. : Africa, Afghanistan, Ceylon, India, China, Anotralia. 

FI. in October. 

Fr. in the cold weather (Macadam). 

Uses : The fruit is oaten. The wood is used for building purposes 
railway Bleepers, furniture, lacquered toys (Macadam). 

Zizyphus trinervia^ lloxb. Hort. Beng. (1814) 17 {non Poir). 

Loo. : Jaisalmer : Amarsagar (No. 5804 I). 

Distrib. : India. 

Fr. in November. 

7iz\jphm rotundifoHa, Lam. Encycl. Ill (1789), 319. 

Vern. N. : Ber, Bor, Bordi. 

Loo. : Jodhpur : Oflian (Nos. 5805 !, 5801 1), Phalodi (No. 6800 !), 
Mandor (No, 58071), Jodhpur (No. .5808!), Balsamand (No. 
57991). Jaisalmer: Shiliad (No. 57091), Vinjorai, sandy plain (No. 
58101), DovikotiNo. 581 1 !), near Loharki (No. 5812!), Loharki (No. 
5S0J !), very common in dry sandy places, associated with Aerua 
toinfiitoHd atid L(>ittaderiia spartium (Maoadam). 

Distrib. : Persia, India. 

Fr. early in tho cold weather (Macadam). 

Uses : The fruit is eaten. Tho leaves are used as fodder, called pala 
(Macadam). 

ZizyphuA truncataf spoc, noi \ — Frutox ramis divaricatis, oastaneis, 
juiuonbus puberulis. Aculoi j'omini, glabri, basi aliquantulurn tomentosi, 
10 nun. attuigeutes, units paullo brevier altero recto et retroourvatus. 
Folia snbdistiche altorna, putiolata, coriacoa, orbiculata vel aliquantulurn 
longiora quant lata, .15 mm. attingontia, sorrulata, basi subcurdata, apioe 
trunoata (parte truucHta usque ad 10 mm. longa et in ognlnriter dontata), 
glabra, excepla puboscentia in petiolo, iiiargino necnon nurvis nerviilisque 
in facie inforiore ; uorvi basales tres, promineutes, currentos ad apicem, 
oosta media cum duobiis ant tribus paribus nervorum seoundariorum, 
cetiTi duo nervi nervis latoralibus muniti in parto exteriore. Petiolus 
usque ad 5 min. longus. 

Cy mm breves, axiliares, 8e.ssiles, tomentosas gommie homisphericsr, 
toiuentosm ; pothcelli subnulli vel its(]uo ad 4 mm. longi. Calyx 
5-lidus, lobia late iriaugularibus acutis patontibus, intus carinatis in 
))arbe suporioro, Petala spathulata, apioe robundata. Disous 
10 lobatus, prof unde lO-sulcabua. Htyli 2, counati, parte superiore 
divergentes. 

Fructiim non vidimus. 

Adinis est hmc species Zhifpho rotundifoHai, sed differt foliis (quoad 
fonnaui, inaguitudinom, nervaturam, glabreitaiem), aculeis, disco. 
Loc. : .lodhpur: Kailana (No. 58031). 

FI. in October. 

yAziipUm :vyhpyra, Willd. Sp. PI. I (1797) 1104. 

Vern. N.: Glatbor (Macadam). 

Loc. : Jodhpur ; Mandor (No, 5813!). 

Listrib. ! India. 

FI. in October. 

Uses : The wood is used for fuel. 

VlTAOBiE. 

Viiis L. 

Vitii tnniferat L. The Vino. 

Found cultivated in the Bada Bag Garden near Jaisalmer (No. 67371). 
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It.— The tank bclonprinpr to the above Garden shaded by Acacia nrabtra 


Thk Flora of tht: Indian Df.skut. 
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Sapikoaobtb. 

Cardio»permum L. 

CardtoBpermum halicacabum, L.Sp. PI. 3(56. 

Loc. : Jodhpur : Kailana (Mo. 6749 !), near liadka (No. 6745 I), Kolda 
near Sen (No. 2454!), Barnier, rocks (No. 6746!), 

Distrib : Most warm countries. 

FI. and fr. iu October and November. 

Anacakdiaok/6. 

Mtinfjifera L. 

Mangifcra L, Sp. PI. (17-‘3) 200, 

Loc : .Fodhpur : Osiaii. Jaisalmer : Amaisagar (No. 6779 1). 

JihU'^, L. 

Rhus Hcyiio ex Wi^ht and Am, Prodr. (1884) 172. 

Loc : W. Kajputaua (Dutliio). 
j)istrib. : India. 


Motint/a Lam. 

Mon'/iffa ptnyffoftpentnf f Oiertn. Fruct. II (1791) .314. 

Loc. Jaisalmer: Ainar»nj»ar (No. (>1171). 

Difltrib.: Forests of the \Vestern nimalaya and Oudh, cultivated else- 
>\Uere iu India and in various trojucol countrieB. 

Afm'hf/a cfmcn 7 tf‘nsiii^ Nimmo in (5 rah. C‘at. llonjb. PI. 43. 

Vorn. N. : Sirpura (Macadam^ Horse-railish tree. 

Loc. : Jodhpur : Banner, on rocks (Nos, 5883 I, 5 k 73!). 
iiistrib. : Ooncan, Uajpiilana, Sind. 

LKOUMIXOSyK. 

y, Pnpilii naceer. 

H( iflaniJia 1)0. 

Hfylnndia faMrosa^ DC. Mom. Log 201. 

Vorn. N. : ClQrakbulti, Sonda (Macailam). 

Loo : Jodhpur: .Fodhpiir (No 7168 ! ), Balarwa (No. 7169), Jaisalmer : 
.laisalmor, rocky plateau (No. 7174 ), Jaisal.nnr, gravel (No. 71731) 
botweeu Phalodi and Bap (No. 7170! ), Shihad (No 7171 ! ),Vinjorai 
(No. 71761), Devikot (No. 7175!), frequent in sandy places. 
Macadam). 

Distrib : India, Ceylon. 

FI and fr. iu Oct. and Nov 


Crotafftna L. 

Crotataria fmrhia, Hamilt. in Wall. Cat. (1828) 5386. 

Vern. N. : Sannia (Macadam). 

Loc. : Jodhpur; Kaibina (No. 6935 !, 6936!), Balsamand (No. 6926 I), 
Osian (No. 693 ' ! ), Bhikamkor (No. 6934 I ), Barinor (No. 6931 ! ). 
Jaisalmer; near Bap (No. 6929!), Sodakoor (No. 0927 !>, Sodakoer, 
riverbed (No. 6928 !), Devikot (No. 6930 I ), Vinjorai (No. 69321), 
common in sandy places in the plains (Msoadam). 

Distrib. ; N. W. India, Oujarat, Sind, Baluchistan, Afghanistan. 

FI. and fr. in Oct. and Nov. 

Crotalana medioaffinea Lam. EncyoLMeth. £I (1786) 201. 
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Loc. : Kailana (No. 6940 !), Balsamand (No. 6939 1), Balarwa (No. 
69411). Jais^mer: between Phalodi and Bap (No. 69381), Bada 
Bag (No. 7220 !). 

Distrib. : Afghanistan, Indo-Malaya, Australia. 

FI. and fr. in Got. and Nov. 

Crotalaria retuaa L. 8peo. FI. (1753) 716. 

Loo. : Jodhpur : Balsamand (No. 6987 !). 

Distrib : Tropics of the Old World. 

FI. and fr. in Oct. 


Cyamopah DO. 

Ctjatnopaxa paoralioidea DC. Prodr. 11 (1826) 216. 

Vorn, N. : Guar. 

Loc.: Jodhpur: Jodhpur (No. 7018!), Balarwa (No. 67121), Osian (No. 
70081), Phalodi (No. 7017 1), near Badka (No. 7011 1). Jaisalmor : 
Amarsagar (No. 7016 I), Jaisalmer, sand (No. 70091, 7014 1), Shihad 
(No. 7016 I), near Devikot (No. 70131), Vinjorai (No. 70101). 

Distrib. : Afghanistan, cultivated in India. 

FI. and fr. in Oct. and Nov. 

Uses: Grown as a vegetable. The whole plant is a good fodder for 
cattle. 

Medicago L. 

Mf*dicago laciniata All. FI. Pedem. 1 (1786) 316. 

Loc. : North of Jaisalmer ( No. 7221 1 ). 

Distrib. : Punjab, Salt Range, Kajputana, Sind, Baluchistan, Egypt, 
Abyssinia. 

Indigo frra L. 

Indigofera limfoHa Retz. Obs. Bot. fasc. 4 (1786) 29 et faso. 6 (1791) t. 2 
Vern. N. ; Bekar (Macadam). 

Loc.: Jodhpur: Jodhpur (No. 70411,70401), Mandor (No. 70421), 
O.sian (No. 7039 I ), Balarwa (No. 70371,70461), Bhikamkor (No. 
7038 1 ), near Badka, sand (No. 7041 ! ). Jaisalmer : Vinjorai (No. 
704.3 1 ), common about cultivated places (Macadam). 

Distrib. : Abyssinia, Afghanistan, India, Ceylon, N. Australia. 

FI. and fr. in Oct. and Nov. 

Uses; The seeds are ground and eaten by the very poor in times of 
famine (Macadam). 

Indignfera cordi folia Boyne ex Roth Nov. PI. Sp. (1H21) 367. 

Loc ; Jodhpur: Jodhpur (No. 7201 1 ), Kailana (No. 7181 1 ), Mandor 
(No. 7180 !), Osian (No. 7196 !, 719.3 !), Bhikamkor (No. 71901), Phalodi 
(No. 7183!), Barmer, rocks ,No. 7179 !), Barmer (No. 7178 1, 7189 1), 
near Badka (No. 7186 !, 7188 ! ), Kotda near Seu, gravel (No. 
7198 1). One of the commonest plants. Jaisalmer: Jaisalmer (No. 
71771, 7186 1), Jaisalmer, rocky plateau (No. 71>^7!, 7196 1), Bada Bag 
(No. 7192 !), Amarsagar (No. 7199 !), Duvikot (No. 7191 1), Vinjorai, 
dunes (No. 7184 !, 7200 I), Vinjorai, gravel (No. 71821), near Bap 
(No. 71941), Shihad (No. 7197 1). 

Distrib. : India, Afghanistan, Baluchistan, N. Australia. 

FI. and fr. in Oct. and Nov, 

Indigofera trigonelloidea Jaub. & Spaoh 1 1 1. V (1867) 92,482. 

Loo : Jodhpur: Jodhpur (No. 70791), Kailana (No. 70761), Bhikamkor 
(No. 70741), Phalodi (No. 70761). Jaisalmer: Loharki (No. 7078 1), 
Jaisalmer, gravel (No. 7077 1). 

Distrib: Punjab, Rajputana> Sind, Afghanistan, Arabia, Abyssinia. 
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FI. and fr. in Oct. and Nov. 

Notk : Seeds often more numerous than mentioned by Cooke and 
Hooker f., up to 6 in a pod. 

Indigofera enueaphylla L. Mantiss. IL (1771) 671. 

Loo. : Jodhpur : Mandor (No. 7080 !), Balarwa (No. 7081 1). 

Distrib : Indo-Malaya, N. Australia. 

FI. and fr in Oct. 

Indigofeva pauci folia Del. FI. d’Bgypto (1812) 261. 

Vern. N. : Goila, Jhil. 

Loo.: Jodhpur; Jodhpur (No. 7070 !, 7009 !), Kailana (No. 70621), 
Mandor (No. 7064!), Balsamand (No 70061), very abundant in 
God war (Macadam), in tho plains about Jodhpur, but not very 
common. Jaiaalmer: Bada Bag (No. 7007!), Jaisalmer, sand (No. 
7068 !). 

Distrib. : Trop. Africa, Arabia, Baluchistan, ludo-Malaya. 

FI. and fr. in Oct. and Nov. 

Note : Tho leaves are very often 1 foliolato. 

Uses: Eaten by animals, used for tooth })rushos. 

Indigofera argeniea Burni. FI. Ind. (1708) 171. (Son L.). 

Vern. N. ; Nil. 

Loc. : Jodhpur : Osian (No. 7028 !, 7080 !), Phalodi (No. 7026 I), near 
Badka (No. 7026 I) Banner, sand (No. 7027 !, 7088 I). Jaisalmer : 
Lf»harki (No. 7021 1), Loharki, sand dunes (No. 7081 !), n(5ar Loharki, 
sand, especially dunes (No. 7029!), Devikot, sand (No. 7222!), 
Viujorai (No, 7082!). 

Distrib. : Abyssinia, Egypt, Arabia, Hind, Bajputana. 

FI. and fr. in Oct. and Nov. 

In specimen No. 7222 the pods generally contain 1-2 seeds and the pod 
itself is torulose ; but as there is a pod of thc3 ordinary fra type 
on the same plant our specimen must be considered as a form of that 
species. The racemes are unusually short, 1-1 flowered, tho rbachis 
is stout, about as long as the leaf, which is much smaller than usual 
and 8-6 foliolate. 

Uses : Used for dyeing (Macadam). 

Indigofera hotter Forsk, FI. Aog.-Arab. (1776) 137. 

Loc. : Jodhpur (No. 7073 0- 

Distrib. : India, Arabia, Egypt, Abyssinia. 

Fr. in Oct. 

Indigofera tinctoHa L. Sp, PI. (1763) 761. 

Loc.: Jodhpur: Jodhpur Fort (No. 7071!), 26 miles S. E. of Luni 
(No. 7072 1). 

FI. and fr. in Oct. and Nov. 

Indigofera anahaptinta Steud. Nom, ed. 2 (1810) 806, 

Loc.: Jodhpur: Jodhpur (No. 7064!), Mandor (No. 7061 I), Bhikamkor 
(No. 7046 !, 7066 I), Phalodi (No 7056 !), Kotda near Seu, gravel 
(No. 7063!) near Badka (No. 7069 I). Jaisalmer : between Phalodi 
and Bap (No. 7060 !), Shihad (No. 7068 !, 7067 !), Hada Bag near 
Jaisalmer (No. 7060 !), Amarsagar (No. 704V) I), Vinjorai, rooks (No. 
7062 !). 

Distrib. : Bajputana, Punjab, Sind, Afghanistan, Arabia. — Cooke calls 
it a very rare plant in India. It is certainly very common in 
Jodhpur and Jaisalmer. 
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Psoraisa L. 


Pgoralea odorata spec. nov. 

Horba poretinis ramosissima ocloratisaima quando sicca (sicut Antho- 
xaiithiun odorattiia), circa (50 cm. alia ct auiplius, rarnis asceruiontibus 
formautibus anguiiim aciitum cum caulc. Caulis ramiquo teretus, 
Htriati, adprcsso hirsiiti, vcriicosi. Kolia pinnatim ii-foliolata. 
Potioliia 2 ciu. abtingeos, argentn-cancosconB, parco verucosiia, Sti- 
pul.'O triaiigularea aciit c, basi lata, aliquantiilum falcatu), circa 
mm lo'igo, argoato cauuscontcH, forfcibor iier^atm, par Mtipularum 
ilccarroris ct formaiia tros lineas clovatuB in iuteruodio, liiieis latera> 
lib IS rcpcntc oar^abis. Kolioli oblaacoolati, apicc rotuudi vcl 
Hiibacuti vol a|iiciilati,nervissuporiiu profiindo dopress|is, proininentibus 
infertie, valde adproste hirnut*, spooiabim infonio ; foliolus termiualis 
inaxi iius, 22 mm. lotigus, (5 rum. labas, l.itoralas vcro 12 mm. longi 
ot o mill, lati, omaes glatidui«> puactabis inferno, intordum parce 
supurao, margiue irrcgularitor Hinuabi, bisi acnti. Feiioluli circa ^ 
mm. longi. 

Kloros famicnlati, rarius solibarii in spicas a\illares 10 cm. longas con 
forbi. IwliiotiiH verucosa. Fodiculli 1 mm. atLiiigoubos. valdo hirsuti. 
Bracti) inin itic, ovabo-acutao, l)arce liiriJiitic. ^Jalyx 2 mm. iongus, 
rlo'iso arguat i-lur.iubiis oKboruo, lobi Inaugiilares, ovati. acuti, brevi- 
oro*\ bubo, inUmus ma.vtmns, sod snpurioros attingontes altius. 
rolia ali {uanbiilum o.vflurba, vuvillnm late obovabum, omarginatnni, 
Luargitiu siuuatum. album, alu obiupio obiongm, lobo magiio roiinido 
mu Jib.'o circa medium margiuis posborioris, albae, apico caorulescoutuH 
ooiioroutcs cum pobilis carnuo. Fcbala cariuau (mh.orontia, ali- 
quant dam lobita in parbo posbcriorc, alba, apice caeruloscentia. 
»Sb n ju ve b 4si c mnab im c im caoLoris. Ovarium stipitatuin, 

glabrabum. Stylus Hliformis, compruHsus, iiicurvus ; stigma parviim. 

Ij.igiMij.i ' im nab irmn) djm» hirsatum, stylo pursi.stmibc munitum. 
Semiaa (imtnatura) oomprossa, nuiitonuia, bruuuoa. 

Loo.; .loillipar : Banner, sand (No. ^OOo !), near Kotrla (No, 700**5 !), 
JaiHalmer: l)ovikot(Nu. 7001 !), near Bap (No, 7002!). 

Kl. and fr. in Nov. 

Notk : T/iis species' diders from F. I)el. by the colour of the 
corolla, by the longer potiotos, hainnesfl of the stem and branches, 
and the shape of the stipules. 

Tephi'osiu l^ors, 

Vepkrosia tenuia Wall, Cat. (1828) TiPTO. 

Loc. ; Jiidlipnr : Jodhpur (No. (50(51 !), Osian (No. (59(52 !), Balarvra (No. 
(50(58 !), Kobda near Seu, rocks (No. 00(54 I). 

Distrib ; India, Liccadive.s. 

FI. in Oct., fr. i i Oct. and Nov. 

Tephroaxa purpurea Pers. Syu FI. II (1807) 820. 

Loc.: Jodhpur: Jodhpur (No. (5088!, (5078!), Bhikamkor (No. 69791), 
Osian (No. 6980 !), Plmlodi (No. (5981 1), Jaisalmor : Vinjorai (No. 
65^82 !). 

Distrib. : Tropics generally. 

FI. and fr. in (Jet. and Nov. 

Tephros.a in'^ana Grab, in Wall. Cat. 6644 ; Wight, and Arn. Prodr. 212 j 

Wight lo 871 ; Grab. C.vt. 47 — ftulet/a incana Roxb. FI. lad. Ill, 

885. — Tephroaia Ehrenbeujiana 8chweinf. PI. Atbiop. 18. — '/'. viUoaa 

Pers offr. incana Bak. in Hook, f, FI. Brit lud. 11, 118 ; Cooke, FL 

Bomb. Pres. 1 (1908) 823. 
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war. horizontalU var. noo. Differb a typo floqaentibus : Folioli 7-9, obovati, 
cuneati, minne )ati, profundo omnrginati, iniicroniiluti. Sti])uln! 
Bubulatod, longiorea. Flore« generntim 4-tasciculuti in rhachulo 
gracilliina angulrsa floxuosa teruiinali vnl latonili nsqno 10 cm. Jonga. 
FaBciculus infimutt genoratim in axilla folii subtendcntis. Pi dicM Hub 
florin usque ad 4 mm , fructus ad Ct inin altihgons. Logiimon hori- 
/ontale, 4 cm. attiugeiis, dclicatulo iilbo pubehcens, et^lo iiitogr** 
glabro miinitum. 

Loc. : Jodhpur : Jodhpur (No. G077I). JixiKalmer : Viujorai, sandy 
plain (No. 0970), 

Distrib. of typt‘ : Trop. Africa, Mauritius, India. 

FI. and fr. in Oct. and Nov. 

Noik: VVyjAms/zf O rah. has boon madn a variety of T. villusa 

Pers. by Pakcr. lloxburgh’s deserij tion ofthojdant and Wighb’^' 
ill 'Stration make it diilicult to understaiiil how those two aptcios 
shoidd over have boon united. 

Diihrofiia mvlti/ioia 7nu\ 

Horba perennis, nimoaa a basi ; riimi erooti vij nseendentes, hO cm 
attingentes, gracilen, donao piloso-pubc bfi*nt(‘s Folia iinpnripin 
nata, 8 orn attingiuitia, gonoratnn, 7-, rsinuH /i-foliolata 8tipuJn 
rolloxjo, suhnlatio, o-norvaiio, G lain, alhngonti's. Fotiolus 8 < ia 
loiigus ; rliachis sulcata, hirsuta ; piiitvluJus uscjiio ad 1 ana 
attingens, dense liirsutiis. Fola»li ellijilici ollon; i, ttiii'ii alis G n m 
loiigns. 9 ini a latus, latcrales minor os, ajiico nblini, rtti si m 1 nuiin 
tim apiculati. basi rotinnlati ved cuncati, facio v( nfruli glubri, cioiflaJi 
argontr^-canesceu tea 

Flores fasoinlati, axillaros, 1 G formantos faFnali m. Fodicolli 
2 8 mm. longi. Calyx 2’ mm. longus, deuhe hirsututj : h)bi setacoi. 
tnho plus miniisve acjmlongi. (ViroHa oxscria. rulra; voxillnm 
hirsutuin in dor'^o, o fora* oorolla* fartis g’nbno tivaiiiia hir 
sutuni ; stylus com]»roKSus, glaber. Lopnmon liacaro. aliqi aiituh.in 
turgiduni, J cm. loiigiim, valdo curvatuin, ( Uhj id(' brovi tmingular 
munitnin, dense pilosuin, intus continmiin. hjin.ina G-G, ] aliida. 
Near Koxburgh’s 1'. ponlaplnjila 'which Pakor in Hook. f. M. llrit. 
iiid. II, 112. puts iindor 7 . Pers 7’ j ( iiltipl ylla l»o.\b. hi 

Ind. Ill, J5H4, should bo retained as a di.^Unct S] c'oioB. 7’. sniicu'<(f 
has a glabrous pod a<’ 0 (jrdmg to DC I’rodr. IJ, I'/)*!. PaKer says 

it is persistently ihinly' oanoKeeiit, \Nhih‘ llio | od of Poxbnrgirs 
plant is villous. Cooke’s T. )it?itnt.sa {u\ M 1 on b Pres. J, i>lh) as 
far as is apparent from his deecription, hetins to bo 7’. j (n 1 v 2 Ityiln 
Roxb. 

Loc. : Jodhpur : Kotda near Seu (No. Gl)7o !), Jaisulnier : Shihad (No. 
G974 I ). 

Tep/tronta prtro^a fipec. ncu, (—7', spHosa Paker in FI. Prit. Jnd. li, 
112 purtim, non Dors.). 

SuftVuiex vol frntex humilis, profuse mniosiiB a basi et iiPius, raiiu 
torminales graoillinii, argonto-oniieseonti s, anguln^i. kolia 4Jom. 
longa Stipulte /)-Ci nim longie, snbnlatm, costa media consj ioua. 
argenfo-oanehcentes, goiHratiin roflexa. r^pidio, ^ed non magis 
quam in aliis generis hnjus speeiebns . ihaoliih hirsnta . pttioluli \ix. 
1 mm. attingentes, hirsnti. Folioli generntim T), interr nn> 8 vel 7, 
nunquam 9, terminalis geiieratim niaxiiin s, 1 7 n ni h ngiis, 9 mm. 
latns omnos oboi ati, npico rotniidnti, iiiiicroi ati mncrr'iie 1 mm. 
longo, facie snperiore ghiberrima. laci© vero interior©, margin© ©t 
mucroue dens© argento-canescontibus. 
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Flores axillares solitariii raro gemini ; pedioelli florum oiroa 2^ mm., 
fruotus vero 6 mm. lougi. Calyx 3 mm. loDgus, non ampliatus in 
fructu ; lobi subulati, tubo aequilongi ; pedicellus et calyx hirsutis- 
simi. Corolla larga, valdo exserta, conspioua, rubra purpurasoens. 
Voxilliim hirsutum in dorse. Stamina diadelpha. Ovarium dense 
hirsutum. Stylus glaber. Stigma largum, penicillatum. 

Logiimen cm. longum, lineare, atteuuatum basim versus, valde 
oiirvatum, cuspidatum, argento-oanescens. Semina numerantia 
usque ad 8, duplo latiora quam longa, subeylindrica, aliquantulum 
compressa, colore oliveo, variegatm. 

Loo. : Jodhpur : Jialsamand (No. 6966 !), Jodhpur (No. 6966 !), Kotda 
near Sou (No. 6972 !), llarmor, rooks No. 69731). Jaisalmer: Vin- 
jorai (No. 6971 1), Jaisalmer, rooky plateau (No. 69701), N. of Jai- 
salmer ^No. 6969 !), Bada Bag (No. 6968 I). 

FI. and fr. in Oct. and Nov. 

Vorii. N. : Bishoni. 

Uses: The leaves boiled in water and eaten are considered to be good 
against syphilis. 

Note : Baker in Hook. f. Brit. Ind. IT, 112 has evidently united speci- 
mens identical with or at least very similar to oars with T, apinoaa 
Pors. We consider Uoxburgh’s description of 7*. apinoaa (under 
(lalega apinoaa Wihd. in FI. Ind. 111,388) to be the correct one. 
In the same way we inoludo Wight’s description and plate (lo. 372) 
under T apinoaa, as ho says himself that he has copied them from 
lioxburgb’s drawing. Baker’s description differs in several points 
from Roxburgh’s and can therefore not be considered as that of 7'. 
apinota Pers. Baker’s material comes from the Western Peninsula, 
whilst Roxburgh’s plant is a native ** of dry barren land on the 
coast of Coromandel.’' We may add that we have never found T. 
Hpinoaa in the Western Peninsula. 

Seahania Scop. 

Seahania acuhaia Poir. Kncycl. VI I (1806) 128. 

Loo. *. Jodbpur; Jodhpur (No. 70231), Balarwa (No. 70191). Jaisal- 
Twer; A-marsagar (No. 7024 1), Viniorai (No. 70221), Dovikot (No. 
7021 1), between Phalodi and Bap (No. 7020 1). 

Distrib. : Tropics of the Old World. 

FI. in Oct., fr. in Oct. and Nov. 

Alysicarpua Neck. 

Alyaioarpua monilifer DC. var. cpiioaity var. nov. — Legumen oonspiono ro- 
tiuulatO'Venosum, saepe uno semine. 

Loc. : Jaisalmer: Ba<la Bag (No. 7226 !, 7226 !). 

Distrib. of type : India, Nubia, Abyssinia. 

FI and fr. in Nov. 

Alyaicarpua hamoaua Kdgow. in Jour. As. Soc. Beng. XXI (1868) 171 . 

Loo.: Jaisalmer: Bap (No. 7227!). 

Distrib. : India. 

FI. and f»*. in Oct. and Nov. 

Abfaicarpua r/tyinalia DC Prodr, IT (1826) 363. 

Loc.: Jodhpur: Bulsamand (No. 7228 !). Jaisalmer: Jaisalmer, sand 
(No. 7229 !, 7280, 7231 I). 

Distrib. : Tropics of the Old World. 

FI. in Oct., fr. in Oct and Nov. 

Alyaicarpua rvgoaua DC. Prodr. II (1826) 363. 

Loo. : Jodhpur : 26 miles S B of Luni (No. 7232 !). Jaisalmer : between 
Phalodi and Bap in field (No. 72331). 
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Difltrib. : Tropics of the Old World, Cape, West Indies. 

Fr. in Oct, and Nov. 

AfysicarpuH myosm var. ntyracifolim Baker in Hook. f. FI. Brit. India 1 1 

159. 

Loo. : Jodhpur: Balsamand (No. 723i !). 

Distrih. : India. 

Fr. in Oct, 

Alysicarpm tetrayonolobus Edgew. in Jour. As. Hoc, Beng. XXI (1853) 

160 . 

Loc.: Jodhpur : Erinpura Road (No. 7235 !) 

Distrib. : India. 

FI. and fr. in Oct. 


liutea Roxb. 

Butm fvondom Koiiig ex Roxb. As. Res. II f (J702) 469. 

Loc. : Jodhpur State (Adams). 

Distrib. : India, Ceylon. 

Alhayi Tonrn. 

Alhagi canwlorum Fisch. Ind. Hort. Gorouk. ed. 2 (1812) 72. 

Vorn. N. : Jawasa (Macadam). 

Loo. : Jodhpur and Jaisalmer States (Macadam). 

Distrib. : India, Baluchistan, Arabia, Egypt. 

Uses: Valued as fodder, as the leaves come out in the hot weather 
when there are few green things to be had. Much used for tatties 
(Macadam 

. Canavalia Adams. 

Canavalia em^ifovmU DC. Prodr. IT (1825) 404. 

Loc.: Jaisalmer; Amarsagar (No. 7001 I), probably cultivated. 

FI. in Oct. and Nov, 

Note : Our specimen is a slender form with few-flowered racemes. 

rhaaeolus L, 

FhaaeoluH irilohus Ait. Hort. Kow III, 30. 

Vern. N. : Jungli math. 

Loc : Jodhpur: Hhikamkor (No. 6984 !). near Badka (No. 6988 1), Kotda 
(No. 6990 I), Barmor (No. 69921). Jaisalmer: Bada Bag (No. 6986!), 
Vinjorai (No. 6987!), Vinjorai, sandy plain (No. 6989 1), Jaisalmer 
(No. 0991 !). 

Distrib.: Trop. Africa, Tndo-Malay a, Afghanistan. 

FI. and fr. in Oct. and Nov. 

Uses ; Eaten by cattle. 

Phaseolfia aconitifolius Jacq. in Obs. Bot. Ill (1768) 2, t. 52. 

Vem. N. : Moth. 

Loc. : Jodhpur: Jodhpur (No. 69971), Mandor, (No. 6998!), Osiaii 
(No. 6996 1), cultivated throughout Jodhpur and Jaisalmer. This 
species and Phmeolus munyo are grown on light Bv>il, sometimes 
alone but usually with bajra {Penniaetum iyphoidettni) or jov\ar 
{Soryhvm vulyare). 

Distrib. : Native of India, generally cultivated. 

Pkaaeolua radiatua L Sp. PI. (1753) 725. 

Loc.: Jodhpur: Mandor (No. 0994 !), Osian (No. 6993 1). Jaisalmer: 
between Phalodi and Bap (No. 69051). 

FI. and fr. in Oot. 

81 
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Ehaieolun mungo L. var. Roxburgkii Prain in Journ. Afl» Boo. Bong, LXVI 
(1898) 423. 

Vom, N. ; Mung. 

Log.; Cultivated in Jodhpur State (Erskine) and Jaisalmer, 

Vigna Savi. 

Vigna gp. 

Jjoo. : Jodhpur: Osian (No. 7000 1). 

Dolichos L» 

Dolichos bijhi-m L. Spec. PI. (17o3) 727. Horse gram. 

Vom. N. : Khulat. 

Loc. : Cultivated in Jodhpur Stato (Erskine). 

Distrib. : Tropics of the Old World. 

Cirer L. 

Cicer atietinum L. Gram, Chickpea. 

Loc. ; Jodhpur ; termination of Luui river when dry ; in the following 
parganas : Parbatsar, Bali, Sojat (Adams). 

Native country uncurtaiu, widely cultivated throughout India. 

Note : Gram is a ** cold weather crop, grown usually alone, but sometimes 
mixed with barley ; it is found mostly in Bilara, Merta, Sojat and Pali, 
and requires alight loamy .soil, but is neither irrigated nor weeded. The 
land is ploughed four tiinos l>efore the seed is sown in October, and is then 
harrowed once ; if rain la IN in December and January, a fine crop is 
almost a certainty, but there is .always danger of damage by ftrost, and 
liglituing is supposed to be injurious if the pulse he in blossom. When 
the seedlings begin to branch and before flowers arc produced, Urn leading 
shoots are sometimes nipped off to make the plants bushier and more 
productive, and the cuttings are used as a vegetable called x)ansi. Gram 
ripens from February to April, is rea)>ed with a blunt sickle, and is gene- 
rally uprooted; the out-turn averages only li^cwt. of pulse per acre, the 
grain being split and used as dal and the line chaff making an excellent 
fuildcF’ (Er.skine). 

Hhy7tclwna Lour. 

Rhynehosia minima DC var. la.u/tora Jiaker in Hook. f. FI. Brit. lud. 
U,228. 

Loc.: Jodhpur: Maiulor (No. ()9«5S!), Kailanu (No. 09o9 1,6958!, 
69571,6951), Barmor, rocks (No. 6950!), Kotda near Sen (No. 
6051 !), 25 miles N E. of Limi (No. 6954!). Jaisalmer: Amarsagar 
(No. 69561, 6955 I), Vinjorai rocks (No. 6952 !). 

Distrib. of type ; Tropics generally. Of variety : Deccan, S. M. 
Country, Kajputana, Sind. 

FI. and fr. in Oct. and Nov. 

Note : The plants do not agree with Cooke’s statement that li. minima 
has black seeds ; the ground colour is a pale olive green, mottled 
with grey and black to a varied extent. The pod is very often 
only I seeded, when it is about 8 mm. long and 5 mm. broad. The 
2-s6eded pods are 20 by 6 mm. 

Rhynchonia rhombifolia spec. nov. 

Herba gracilis volubilis, circa 76 cm. longa, mimitim cinerascens- 
pubescens. Caulis snbteres. Folia mombranacea, pinnatim 3-£olio<- 
lata, 7 cm. attingeutia, petiolo angulari, 4 cm. longo, petiolulis I mm. 
excedentibus. Foliolus terminalis rhomboideus, latior quam longue, 
30 mm. longue, 37 mm. latus, angulo apicali circa 120 gradus monsur- 
ante, angulo basali largiore, apice rotundus, basi rotundus vol inter- 



FLOllA OF THE lEDIAN DESERT, 




(lum aliquantulum Bubcorilutiis, angnlis lateralibus obtunis. Foliob 
laterales multo minores, valde variabiles quoad maguitudinoni^ sub- 
orbicnlati, valde obliqui, margme superioro fiemicirculari, mfonuri‘ 
magis rhomboideo, uervis infenie prominentibus, conspicuiB, albis. 
omnibus foliolis minutini apiculatis, pallide virescentibus, inaturis in 
utraque facie puboscentibus. 

Fiores in racemis axillaribiis. Uacemi eirciter eadem loiigitudiiio ac 
foliorum, paucos habenteB flores, laxi, pedicollis 2 mm. longis, cur- 
vatis. Calyx dense hirsutus ; lobi /5, duo superiores breviores, in- 
fimus duplo longior et tubo longior. Petala unguiculata, climidio 
longior calyce, voxillum hirsntum in dorso, pallide ttavum, ale* 
minus ilavm ; stamina diadelpha ; stylus gracilis, curvatus, denso 
hirsutus. Ovula 2. 

Legumen falcatum, attonuatum basim versus, 18 mm. longum, /> mm. 
latum, semiuibus 2, v«l 10 jum. longum, 6 mm. latum, seniicirculure. 
somine unico, cornprossum, cuspido munitum 1.^ mm. longo, valvis 
minutim tomentoso-puboseentibus. Semina Hava, cicatrice nigru 
I mm. longa prope hllum. Hilum obtectum mombrana qme ost o\- 
tensio funiculi seminis, rrtinimu vero strophiolus. 

Note : The same tiny hardened drops have been (ibsorved on the 
lower surface of the hmves and on the pod which we have iiotcxl 
under It, arenaria, with the difference however that they are colour 
less instead of yellow. 

Loc : tl aisalmer : Amarsagar (No. f)H4y ! , OOls !), Jaisalmor, rockj' 
plateau (No. 6947 !). 

FI. and fr. in Nov. 

Rhf/nchosia arenaria spec. nov. (Pertinot ad Eurhynchosias.) 

Frutex humilis, prostratus vel suberoctus, ramis dense foliosis usqiu* 
ad 60 cm. attingentibus, i>rimiiriis procumbentibiis, secttndariis 
erectis circa 80 cm. longis ; tota plunia dense cjinoreo-tomentoso 
pubescens. Folia oonferta, pinnatim irifohata, 8 cm. longa, foliolo 
terminali late obcordato, basi ciineato, lo mm. longo et lato, latorah 
vero minore, obliquo suborbiculato, uninibus douiquo inucronatis. 
iiitegorrimis, pallid ioribus inferno quain suporno, inargino reJlexu. 
nervis tribus snbbasalibiis. Petiolus lo mm. attingens, iutordurn ferc' 
absons, potioliilus 1 mm. aittingens. 

Flores pauci, tlavi, in racemis axillaribiis gemini, raro solitarii. 
pedunculo 4 mm. longo, pedicellis 8 mm. longis. Oalycis lobi tub(* 
paullo longioros, subanpialibus, subulatis. Potala unguiculata 
paiillo exsorta, vexillum siiborbiciilatum, 6 mm. longum, aliquan 
tulum omarginatum, in dorso dense hispid um ; stamina diadelpha , 
ovarium denso pubescens, 2-ovulatum. 

Legumen 25 inm. longum, 9 mm. latum, eonipressum, margin*' 
incrassato, falcatuni, atteuuatum versus basim, dense persistenttM 
tomentosum, cuspide 1 ^ nim. longo. Semina 2, (vel 1 in loguini 
nibus brevioribus) orbioulata, paullo conipressa, brunnoa, flavescontiu 
circa hilum, glabra, seminum funiciilo in mombraiiam tonuem hilum 
obtogentera expanse, sed non vero strophiolato. 

Nots : Embedded in the tomeutiim of the under surface of the halves 
there are innumerable minute golden yellow, strongly refractive 
hardened drops of some resinous substance which must have uxudod 
from the epidermis. 

Loc.: Jodhpur: Barmer (No. 69481), on rocks. Loharki (No. 6942! 

6994 1, 6945 !), seems to be a rare plant. 

FI. and fr. in Nov. 
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Dalbergia L. f. 

DalUrgia mHoo Roxb. Hort. Beng. (1814) 63. 
Loc. : Jodhpur (No. 7286 !). 

Distrib. : Baid to be wild in Gujarat. 

Fr. in Oct. 


Pongamia Vent. 

Tongamia glahra Vent. Jard. Malm. (1803) 28. 

JiOo : Jaisalmer : Bada Bag (No. 7287 1). 

D^atrib. : Throughout Trop. Asia and the Seychelles. 

//. Caesalpiniacete , 

Parkinsonia Plum. 

Parkimcnia acuieata L. Sp. PI. (1788) 876. 

Loc. : Jodhpur (No. 7288 !). Jaisalmer, near lake (No. 72391). 
Distrib. : Trop. America. Naturalized in many parts of India. 
FI. in Nov. 


Poinciana L. 

Poindana data L. Cent. FI. II (1766) 16. 

Vern. N. : Saneara (Macadam). 

Loc. : Jaiaaimer, near town (No. 724 J !, 7241 1). Frequent in the 
plains of Jodhpur and Jaisalmer (Macadam). Planted. 

Cama L. 

Cuma ohomta Goliad. Hist. Cass. p. 92, t. XV, A {Casda ohtma Hoxb.) 

Vern. N. : Goral. 

Loc. : Jodhpur: Jodhpur (No. 7242!), Balarwa (No. 7248 !). Jaisalmer* 
Sodakoe dunes No. 7244!), 15 miles £. of Jaisalmer (No. 7245!), 
Jaisalmer (Macadam), Devikot (Macadam). 

Distrib.: W. India, Sind, Arabia Palestine, Egypt, Nubia, Eritrea, 
Abyssinia, Kordofan-Sennaar, Somaliland, Senegambia, Angola, 
Hereroland. 

Fr. in Oct. and Nov. 

Cassia aunoidata L. Sp. PI. (1768) 379. 

Vern. N. : Anwal, Awal — TaimeFs Cassia. 

Loc. : W. llajputana (King). 

Distrib. : India Ceylon. 

Cassia Klsinii W. & A. Prodr. (1884) 298. 

Loc. : Jodhpur: Balsamand (No. 7247 !). 

Distrib. : India, Ceylon, Java. 

Fr. in Oct. 


Tamarinduf. L. 

Tamarindus indica L. Sp. PI. (1753) 34. 

Loc.: Jodhpur, Fort (No. 7248!). Jaisalmer: Amarsagar (No. 
7244!). 

Distrib. : Tropics generally, probably indigenous in Africa. 

FI. in Oct., fr. in Nov. 


Bauhinia L. 


Uauhinia sp. 

Loo. Jaisalmer: Bada Bag (No. 7246!), Amarsagar (No. 7246!). 
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111. Mtmosecr. 

Prosopis L. 

l\oBoput Bpicigeva L. Mant. (1767) 68. 

Vern. N : Kejra. 

Loc. : Jodhpur: Balarwa (No. 72531). Jaisalmer : Bap (No. 7249!). 
Loharki (No. 72471), W. of Loharki (No. 7255 1), N. of Jaisalmer 
(No. 7251 I), Amarsagar (No. 7248 !, 7260 !, 7252 !), Vinjorai, sandv 
plain (No. 7264 !). 

Distrib. : India, Baluchistan, Afghanistan, Porsiu. 

FI. in Nov. 

Notk: This is a very variable plant. In its young state the stipuloH 
are often larger than the leailets (nearly 1 cm. long), ovate acuminate 
or oblong acute, very oblique, slightly cordate, especially if the plant 
grows in the neighbourhood of water. As it grows older the sti- 
pules become smaller and caducous, and at last vanish altogether. 
The cultivated tree has much larger loaves than the wild one. The 
latter is always strongly armed, and mort^ so in dry soil, whilst the 
cultivated plant is finally almost or (piite unarmed. 

Uses: The pods are eaten as a vegetable and valued as a fodder. In 
severe famines its bark is eaten. The wood is used for building 
purposes, wells, etc., but it is not very good. The tree is hehl 
sacred by the Bishnois (Macadam). 

DischroHtachgH I )C . 

DichroBiachyK cinerea W. ik, A. Prodr. (18,34) 271. 

Vem. N. : Kolai. 

Loc.: W. Bajputana (King). 

Distrib. : Indo- Malaya, N. Australia. 

Mimosa Ji. 

Mimosii hamaia Willd. Sp. PI. IV (I8()5) 1033. 

Loc. ; Jodhpur: Kailana (No. 7263!), Balsamand (No. 7260!), Osian 
(No. 7257 ! ), near Badka (No. 7258 !). Jaisalmer : Amarsagar 
(No. 7256 !, 4803 !), Vinjorai (No. 7202 !,726l !), Devikot (No. 7269 !). 

Distrib. : India. 

FI. and fr in Oct. and Nov. 

Uses : Half a tola of the seeds pounded and boiled in bulTalo milk i 
taken as a tonic against weakness, but must not be taken in excess 

Mimosa rufnoaulis Lam. Encycl. Meth. I (1783) 120. 

Vom. N. : Hajeru, Janjani, Jijania. 

Loc. : Rocky places about Jodhpur and Jaisalmer (Macadam). — Wr 
have not seen this species, and it is possible that Miss Macadam 
has mistaken M. hamata for M. mbicaulxs, 

Distrib. : India, Afghanistan. 

Acacia Willd. 

uioaoia aralnca Willd. Sp. PI. TV (1805) 1085. 

Vem. N. : Babul, Bambul, Bawal. 

Loo.: Jodhpur : Kailana (No. 7264!), Jaisalmer: Bada Bag (No 
72601,72651). 

Distrib. : Natal, Trop. Africa, Egypt, Arabia, India, Ceylon. 

FI. in Oct., fr, in Nov. 

Uses : The wood is used for building purposes, for tooth brushes, 
charms, etc. The pods are gathered and given as fodder to goats. 
The bruised leaves are applied to sore eyes in childreri. A gum 
exudes from the stem in the cold weather which is considered un- 
wholesome as food, but is used medicinally (Macadam). Adams 
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mentiond the following preparation against asthma : Gum of Acacia 
arabioa and honey, one tola each, juice of CcUotropu proocra one 
quarter of a tola, and fine Pili earth" ; to be taken thrice a day as 
pills. 

Acacia Senegal Willd. Sp, PL IV (1805) 1077. 

Vern. N. : Kumat (Macadam). 

Loc. ; Jodhpur: Kailana (No. 72721), Osian (No. 7270!, 7268’), 
Banner, rocks (No. 7267 !). Jaisaliner : N. of Jaisalmer (No. 72.71 I), 
Vinjorai (No. 7269 !). Common everywhere, one of the chief juggle 
forming trees. 

Disirib. : Trop. Africa, Arabia, Baluchistan, India. 

FI. and fr. in Oct. and Nov. 

Noth t The leaves in our specimens are much longer tha!i given by 
Baker and Cooke, but agree with the illustration given by Brandis. 
The lateral spines vary, and the pod is broader than usual. 

Uses : A gum which exudes from the stem in the cold weather is 
eaten and sold. It is the commercial gum-arabic. The seeds are 
valued for food (Macadam). 

Acacia catechu Willd. Sp. PI. IV (1805) 1079. var. suufira l^rain, in 

Journ. As. Hoc. Bong. LXVl (1898) 508-510. 

Vern. N. : Khair. 

Loo. : Jodhpur (ex Adams). 

Distrib. : India. 

Acacia jaguemonti Benth. in Hook. Lon. Journ. Bot. I (1842) 499. 

Vern. N. ; Bhu bavali, Bawal, Babul, Bambul. 

Loc.: Found at Jodhpur and Jaisalmer, less common than A. amhfca 
(Macadam). 

Distrib.: Gujarat, llajputana, Punjab, Sind. 

Uses : The wood when burned gives out an intense heat and is there- 
fore employed by gold and silver smiths. 

Acacia icucophloea Willd. Sp. PL IV (1805) 1088. 

Loc. : Jaisalmer State (Erskino). \V. llajputana (King). 

Distrib.: India. 

Albizzia Durazz. 

Albizxia lebbvk Benth. in Hook. Lon. Journ. Bot. Ill (1844) 87. 

Vern. N. : Siris. 

Loc.: Jodhpur: Jodhpur (No. 7273!). Jaisalmer: Amarsagar (No. 
7274!). 

Distrib. : Trop. and Sub-trop. Asia and Africa. 

Uses : The wood is perishablo and not much used. The bark is mixed 
in hot water with Commiphora mukul and given to sick camels. 
(Macadam). 

Leuctma Benth. 

Leucana glauoa Benth. in Hook. Journ. Bot. IV (1842) 416. 

Loc. : Jodhpur : Balsamand (No. 7275 I). 

Distrib. : Probably indigenous in Trop. America. 

FL in Oct. 

Pithecolobium Mart. 

iHthecolobxum dulce Benth. in Hook. Lon. Journ. Bot. Ill (1844) 199. 

Loc. : Jodhpur, cultivated in the sands, grows rapidly vvlicn watered 
during the hot weather (Adams). ^ 

Distrib. : A native of Mexico. 


{To be continued,) 
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Cj, II. Donald, f.z.s. 

Part 1 . 

In the laht Volume of the Journal (Vol. XXV, p. 231) appeared 
a paper on the Raptores (BirdH of Prey) of the Punjab, in which I 
divided up the various species into 8 type's, fo simplily identili- 
(jation. While adliering to the nomenclature and the numbering 
in the Fauna of British India, Vol. Ill, I (diariged the sequence 
to suit ray type.s. The paper has been very kindly received by 
many of our members and has evidently met wil li a certain measure 
of success, as I have been asked by several, to go into further detail 
and describe each individual species on the lines of my original 
paper. Jn that paper J pointed out that fheue was nothing, oi 
very little original mattei*, so far as keys and descriptions wern 
concerned, and the same remark may here be reiterated. 1 have 
taken most of the descriptions and keys from the Faima of Britisli 
India and from Hume’s ** Scrap Book of Rough Notes,” as also 
measurements. In some cast's I have insertt'd tlu'tn word for word, 
and in others jnst enougli has been taken to suit iny purpose. 

It is not in any w^ay implied that the keys and descriptions here 
given are an absolutely sure giiidt', in (‘\('i*y case. Individuals may 
occasionally be found which cannot be placed in their proper 
species from these papers, but they will be abnormal specinu'iis, and 
in, perhaps, 9o per centum of cases the keys and description- 
will suffice to place any Jiird of Prey wliicli occurs in the Punjab. 

The various changes in plumage wdiicli tiu' Raptores undergo, 
from time to time, makes it pi\actically iuipossibh* to describe each 
and every phase, and specimens might easily bo found which even 
defeat the descriptions given in the tvNo above mentioned w’orks. 
good as they are. So far as colouration is c'oncerned the descriptioiib 
here given will bo found considerably wanting in detail, as my 
(uideavour has been to merely give a fair idea of what the bird looK-* 
like in general, and depend for idontificatioii almost entirely on 
other characteristics which do not undergo changes. 

Out of 82 species of the Raptores to be found in India, Burma 
and Ceylon, at least 56 are to be found in the Punjab, either as 
residents or winter migrants, and it is more than possible that 
others again, hitherto unrecorded, may occasionally find their way 
into the Province. That some species have considerably increased 
their range since Hume’s “ Rough Notes” made their appearanqe, is 
very probable, for instance, the Large Spotted Eagle (AguiUi 
maeulata), while the record of others is possibly due to error, and 
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rontroversies have not been uncommon, between ornithologists, iw 
regards the occurrence of certain species in particular localities. 
Hume, for instance, is vet}' sceptical regarding the occuiTence of 
the Golden Eagle (X. chry sains) ii(*ar Kotgarh, in the Simla 
District, and in fact considei^s tlie species sufficumtly rare not 
to deserve a place in the Fauna of India at all, whereas Stoliczka 
considered the Golden Eagle by no means rare in the vicinity of 
Kotgarh, and my personal experience has been t hat it is to be 
found practically throughout the Himalayas, in suitable localities, 
from Kashmir to Garhwal and probalily a good deal finther east 
still. 

A good deal of valuable data has bec^i lost to science through 
sportsmen and ornithologists not being able to recognise the various 
species they have met with, on the wing. It is not always 
possible to shoot every sp(»cini(*n met with, for identification, and 
jior is it desirable, but it is possible to recognise a very large 
percentage of the Birds of Prey on the wing, with a little practice, 
and the art once acquired enhances considerably tlu^ study of, and 
tlu» interest in, the various specues met with. 

An attempt has bc(m made in these papej‘s to des(Tib(^ the 
appearance of each speedes on the wing, but the task is ralher too 
ambitious and the shortcomings only too obvious. 

1 trust, however, that the descriptions give some id(\a of tht^ 
writer’s meaning, and will be found helpful to thosf^ who feel 
disposed to identify birds by their flight and appearance, in the 
air. 

TyrEH A, B «& 0. 

This chapter deals with the Types A, B, C of the Birds of Prey of the 
Punjab. These three types comprise between them tho Osprey, the Lam> 
mergeyer,the Vultures and tho Scavougor Vultures, in all some seven genera 
and eleven species and all birds of from medium to very large size. Of 
these again, Types A and C. comprise but one species each, the remainder 
all going to Type B. 

Neither the Osprey nor the Lammergeyer can possibly be mistaken for 
any other bird of prey. Tho curious reversible toe, in a foot in which all 
the claws are all more or less tho same size and no aftorshaft to contour 
feathers are two characteristics which, in themselves, place the Osprey apart 
from all other diurnal birds of prey. J say diurnal, because the Osprey 
shares both the above characteristics with the nocturnal birds of prey or 
Owls, but as it cannot possibly be mistaken for an owl, we need not go 
into tho differences between thorn, Tho Osprey also has very long wings, 
the tips in the closed wing being e<pial to or even exceeding the tip of 
the tail. 

The Lammergeyer, on the other hand, can at once be differentiated by 
his beard. An unmistakable beard of stiff black bristles depending from 
the chin is the distinguishing mark of this species. 

The Vultures th mgh unmistakable as such are not so easy to differentiate 
from each other, but, on the whole, the characteristics of each species are 
Biiffioiontly well defined to make their identification fairly simple, from a 
careful study of the keys. 



THE BIIWS OF PMEY OF THE PUNJAB, 


249 


Two of the Vultures here included are doubtful inhabitants of the 
Punjabi but as it is quite possible that stragglers occasionally do occur, 
within the boundaries of the Province I shall give them a passing notice. 

All tne True Vultnros are birds of largo size with a head devoid of 
feathers and coverea only with down or entirely naked. 

The Cinereous Vulture is the only one which has fur-like feathers on the 
head aud sides, which, at a short distance, give the bird an appuiirance of a 
feathered head, but on closer investigation it will be found that they an* 
not true feathers and, moreover, grow in patches and the wht>le head and 
nock are by no moans covero<l. Since all other Uaptores have their head 
and nock fully covered, any bird wuth head or neck bare, or oven partially 
covered, can bo straightway classed as a Vulture or Scavenger Vulture and 
searched for in Type P. 

From the keys given it will be found very simple to place any bird in its 
proper Type aud that done, in most cases, the species will not be found 
to bo any more diflicult, with a very few exceptions. As 1 have already 
said the Osprey and the Lanimergcyer are absolutely unmistakable, so for 
an example let us take some bird in Type B. We know it belongs to Type 
/ B because it has a head and neck either covered with down, bare, or 
covered with fur-like feathers in patches, thus always leaving some part of 
the head or neck beroft of feathers. We look at the key to the species 
under Typo B and find there are 9 to choose from in genera. Nostril 
round and head and neck covered wdth blackish fur-liko feathers, and 
tarsi covered with dense silky down on their upper portion; tail of 12 
leathers, aud the bir<l must be ]'’ultur irMnachm. If it has wattles depending 
from either side of the neck, it must be Otoyyp» calntit. 

A tail of 14 feathers and it can bo consigned to the genus which 

also has a narrow vertical slit for a nostril. Two species of this genus an^ 
very large birds, and if the wing moasuros over 27** you know it must be 
either (rypa falvus or O. hhiMlayemin, If so, the 3rd primary being the 
longer and narrow shaft strijies on lower plumage will point to it being 
“fulvus” and the 4th primary longest aud the shaft stripes broad, will 
determine your bird as (7. himalaynuu. If the wing is under 2li" the 
specimen will belong to one of the other tw’o species, ami to find out 
which, see whether it has any hairs on the crown of the head or whether 
it is absolutely naked. A vortical narrow slit for a nostril, but a tail of 
12 feathers points to the (lenus pHeudoyypi^ and the species P. henyaletiHia, 

The Scavenger Vultures are infinitely smaller being ^* or 10'' less in 
length than the smallest of true Vultures. 

The difiiculty in identifying one from the other of those two species, in 
certain phases of plumage must always be considerable, as the colour of the 
beak and tho extra one inch or so in length is no criterion, when dealing 
with immature birds. It is a doubtful point whether each deserves 
specific rank, they are so closely allied to each other. N. percnopteru» is 
our Punjab bird, and though N, ytnyinianua might easily bo found in the 
southern portion of tho Province, adjoining Delhi, above that it will usually 
be the former that is met with. 

Key to the Types. 


Characteristics . 

a. Head and neck feathered ; b. tarsi naked ; 
c. outer toe fully reversible ; d. no aftershaft to 
contour feathers; o. tip of primaries in closed 
wing reaching to end of tail or exceeding it. 


Chapter ]. 

Type, *S»rc. 

A. , Medium. 

(The Osprey). 
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Type. Size, 


Charactenntios. 


B. Very large to 
medium. (The 
Vultures). 

0. Very large (The 
Lammergeyor). 


a. Head and neck naked or covered with 
down or partially covered with fur-like feathers 
and down ; b. tarsi naked or upper portion cover- 
ed with silky down. 

a. Head and neck fully covered with fea- 
thers ; b. tarsi feathered to the toes ; f. beard 
of black bristles depending from the chin. 


Key to Speuiks in Types A, B <V: C. 


Type A. Pamlion halicetuAy 

,, B. Vultur monachuB, 
The Cinereous 
Vulture. 


H. OtoyypB cairns, 
The Black Vul- 
ture. 


„ B. OypBfulvuB,'\ A f 
The Grilfon | j 
Vulture. 1 § 1 


B, (type 7nma- 
layensis, 
The Hima- 
layan 
Griffon. 


1-5 

C? 


If 


B, Cype indi- 
cusy The In- 
dian Bong- 
billed Vul- 
ture. 

B. (type ienui- 
roBinsy The 
Himalayan 
Long-billed 
Vulture. 

B. PeeudoyypB 
benyalemns, 
The Indian 
White-back- 
ed Vulture. 



B. Neophron ginyini- 
anuBy The Smaller 
White Scavenger 
Vulture. 


Tho Osprey. The same as for Type above. 

Hoad and nook partially covered with 
black furlike feathers; tarsi covered with 
dense silky down in front and at sides on 
upper portion, Nostril round; tail of li?' 
feathers. 

Hoad and neck bare, fleshy wattles 
doporiding from either side of tho nock. 
Nostril oval; tail of ItJ feathers. 

Larger, wing 27'* and over ; .‘Ird, primary 
longest; lower plumage with narrow shaft 
stripes. Tail of 14 feathers. 

Wing over 27" ; 4th. primary longest ; lower 
plumage with broad shaft stripes. Tail of 14 
feathers. 


Smallor, wing 25 J" ; crown of head with 
scattered hairs. Tail of 14 feathers. 


Wing 25.J" ; crown of head naked. Tail of 
14 feathers. 


Tail of 1 2 feathers ; wing under 25''. 


Bill yellow in adults ; length about 24 
Nostril a narrow horizontal slit. 
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Type B. Neophron percnop- Bill dark horny at all ages ; length about 
The Largo 26'' ; Nostril a narrow horizontal slit. 

White Scavenger 
Vulture. 

0, OypcBtus barbatua, Characteristics same as for Typo above. 

The Lammergeyer 
or Boarded Vul- 
ture. 

Family FANDIONID.^C. 

A. 

Gonus Pandion (contains a single spocies). 

No. 1189. Pandion halicetuSf Tho Osprey, 

Charactenutics, Size medium ; head feathered ; tarsi naked , tip of 

feathers in closed wing exceed end of tad, outer toe 
reversible ; no after-shaft to contour feathers. The 
two last named characteristics are in themselves 
Rufiicient to place the Osprey and di/rercntiate him 
from every other diurnal Bird of Prey. 

Colouration, (Jonerally deep brown and w’hite. Head, neck 

and tho under-parts (except tlui upper portion of 
the breast), white. Conspicuous brown shaft stripes 
appear in each feather in tho middle of the crown 
and on tho nape, and sometimes on the sides. A 
broad dark brown bainl extends from the eye down 
tho side of tho neck. The whole of tho back and 
tops of the wings a glossy brown, as also the tail, tho 
latter with bars of paler brown above and white 
below. Those tail bars become fainter with ago 
and are said to <lisappear in very old birds, 'rhe 
upper breast is brown, the feathers having dark 
shaft-stripes and very pale or white edges. I'hc^ 
under-part of the wing is brown with an admixture 
of white or fulvous. 

Logs and feet pale grotmish or yellow'iah ; claws 
black ; iridos bright ytdlow ; Bill black ; cere, gape, 
and eyelids dull greenish blue (Blanford). 

Length 20" to 22" ; wing 20" ; tail 9" ; tarsus 
2 ’2"; bill from gape 1 0" ; expanse about 5 ft. • 

Distribution, Throughout India in suitable localities. 

The Osprey though by no means common, is still pretty frequently met 
with along tho banks of any of the Punjab Kivers and larger streams. 

On backwaters and jhoels they might be found circling some 50 feet or so 
above the surface of the water, or sitting on a stump or on an overhanging 
branch of some convenient tree, with eyes intently fixed on tho water below. 
The usual mode of hunting, of the Osprey, is to fly up and down with slow- 
deliberate beats and every now and again stop and hover. If a fish hap- 
pens to be fairly close to the surface he will drop with closed wings, head 
foremost into the water, and like a King-fisher, go right under. If nothing 
is to be seen, he will move on to repeat the process elsewhere. Almost 
invariably when rising from the water, after his dive, he will bo seen to 
almost atop in mid air, for a fraction of a second and a spasmodic quiver 
will be seen to pass over his body fn)m head to tail, to shake off the 
water, before he continues his flight. 
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The Osprey is seldom found soaring; like the other Fish Eagles, except 
for short periods, evidently for the purpose of rising high enough to look 
over the surrounding country for a fresh pool or stream. He is a oolcl 
weather visitor to India, though some appear to remain and build in the 
Himalayas. 

The nest of this bird is said to be a structure of twigs from the thick- 
ness of a man's huger to that of bis v/rist, and lined with the softer kinds 
of sea-weed and some 15 feet in circumference. 

Mr. Hume records a nest which he saw in Kumaon, but gives no descrip- 
tion of it, and Mr. Thompson says ho hi lieves its nest is to bo found on 
the flanges above Hurd war. Also vide B. N, H. J? 50 C., Volumes XIV, p. 
556 and XXI, p. 268. 

I have seen the bird in duly on the Beas Kiver, in the Kangra District, 
but have never come across a nest. 

Hlanford describes the egg as white, much spotted and blotched with 
dull red, and measuring about 2 4'' by 1 7". They are said to be more 
oval in form than any of the Falconidjc and almost invariably three are 
hiid, though four have boon found in a nest. 

Family VXTLTUIHD^K. 

Typk B. 

(loniis f'ultnr. 

No. IBK). IttZ/wr The Cinereous Vulture. 

CharacieniiUcit, Size very largo. Top of head, lores and cheeks 

covered with black fur-liko feathers and down. 
Nostril round ; tail of 12 feathers ; no wattles de- 
pending from side of nock. 

( 'olouration, Bich chocolate brown throughout, sometimes with 

a ruddy gloss. Under-parts frequently very much 
darker than the back. This bird varies from a rich 
brown to almost black, depending on ago, the young 
birds being the paler. Wing quills black. 

Bill blackish brown, darker on upper mandible 
and tip of lower, paler at sides of upper mandible 
and base of lower. Cere, gape and the extreme 
base of lower mandible a pale mauve, sometimes 
tinged with pink, the bare portion of the tarsus and 
the feet are creamy or dull white. Irides brown. 

* Naked skin of neck livid flesh colour. The upper 

portion of the tarsus is covered with a dense silky 
fur in front and on the sides, almost, but not quite 
meeting behind. 

Length 42'' to 45"; wing 30"; tail 17"; tarsus 
5"; expanse 96" to 118". 

IHntnbuiion, Throughout the Punjab. 

Jlnhits. This fine vulture, though met with all over the 

Punjab, is nowhere very common. It is easily re- 
cognised on the wing by its great size and uniform 
deep brown colour. The flight is typically vulturine, 
the wings being held on the same plane as the body 
with no tendency to turn upwards, except at the 
extreme tips. 

If seen rising from the ground it will be found to 
have a very slow deliberate boat. More often found 
alone or in pairs than in the company of other 
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vultures, though it frequently consorts with them 
in the vicinity of a butchery or round a carcase. 
9dr. Hume says it is one of the commonest vultures 
in the Hissar District and ho has soon us many as 
20 of them with a few of the plains representatives. 
He constdurs this species, in the cold weather 
in the northern portion of the Punjab, to be very 
nearly as common as the Indian White-backed 
Vulture. Very occasionally this species might pre- 
ponderate over a carcase, but; as a general rule, 1 do 
not think it can bo considered a common bird. 

Though this bird undoubtedly does breed in the 
Punjab there is no authentic record of a nest 
having been found. Kutton mentions having seen 
an uncompleted nest in the Doon, with a bird Hit> 
ting on the branches alongside. A month later the 
nest was again visited and found completed, but 
there was nothing in it and no sign even of the 
birds, and other simiJar nests in the iniinediate 
vicinity were also desertiul, due, he thinks, to the 
fact that the grass below the trees had been recent- 
ly fired Major T. E, Marshall, 11. E., records the 
ftiiding of nests and eggs nc^ir Quetta, as also . 
Delm6-Uadcliffe, B N. H. Society’s Journal, Volu- 
mes XV, p. 351, XXI, p. 234 and XXI 1, p. 394. 

This species is said to build on very high trees <ir 
on cliffs, in Eutope, during February and March, a 
huge nest of sticks, and lays a single egg, rarely 
two, richly marked with dark red and measuring 
3*7x2 3. 

Family VULTUIUDil^:. 

Type B. 

(lenus Otofjifp8, 

No. 1191 . Otoffypn cali^us^ The Black or Pondicherry Vulture. 

Chamcten8t{c8, Size very large. Head bare except for scattered 

hairs on nape, sides and throat. Nostril oval ; tail 
of 12 feathers; Jl^shy iratths depending from the 
sides of nock. 

(N,B , — The head in the young bird is covero<l 
with down.) 

ColtfuraUon, Generally glossy black ; brownish on scapulars. 

lower back and rump. Crop patch dark-brown 
almost surrounded by white down. Thighs white* 
and downy. 

The young bird is a deep brown, with whitish 
under tail coverts and the feathers of the under- 
parts with paler edges. The crown of the head is 
tovered with white down. 

Bill dark -brown ; oere, skin of head and neck 
deep yellowish red, a conspicuous naked patch on 
each side of the crop and a largo naked oval area in 
front of each thigh, the same (Hlanford). Mr. Hiinu* 
says that the bare portions of the neck, legs and 
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Diitnbution. 

Habits, 


couspicuouA thigh patches always beoome more 
vivid towards the breeding season, and are brighter 
in the male than in the female, at this season. 

Logs dull red ; irides red-brown. 

Length 30 to 83''; tail 10*6"; wing 23 ; tarsus 4*5"; 
expanse 80 to 88." 

Throughout the Punjab, not common. 

This bird, often called the King Vulture or the 
** Turkey Buzzard,” the latter erroneously, is un- 
mistakable either on the ground or almost at any 
height up in the air. The rod wattles and fleshy 
appearance of the whole head, combined with his 
very dark colouring, are in themselves sufliciont to 
set him apart from any other vultures among whom 
he may be found. In the 'air, the white thigh 
patches are distinguishable at a great height. In 
flight, too, he is very d liferent, to all the other vul- 
tures ami when soaring carries his wings more like 
a Golden Eagle than a vulture, i.e., held well above 
the plane of his body. From below ho looks uni- 
forn^y bla<ik except for the crop and thigh patches, 
and in some, there is a thin white line running along 
the centre of the wings, from the body almost to the 
base of the primaries. 

The Black Vulture is only " King ” of the carcase 
when none of the previous species or Griflnns hap- 
pen to bo about. He drives all other species from 
the banquet but is himself driven off by the two 
above mentioned. 

They build on trees, a huge platform of sticks, 
lined in the centre with loaves and often rags. 

Mr. Hume describes a nest which he demolished, 
which weighed over 8 maunds (6 hundredweight), 
which had three distinct layers and had been used 
many times. Unlike some of the other species, 
they do not nest in companies but are more solitary 
in their nesting arrangements, two pairs very 
seldom nesting on the same tree. 

It is not uncommon to see them mating in the air. 
Of this Mr. flume says : I rather suspect that 

these birds pair in the air. Just before the breed- 
ing season, a pair may be seen to tower, and, then, 
one apparently gotting on the back of the other, 
both come with plunges and flappings of the wings, 
nearly to the ground, when separating they sail 
away, very slowly, towards some large tree where 
they both rest.” The sight is by no means uncom- 
mon, but I cannot say 1 have ever seen the one 
getting on to the back of the other. It has always 
appeared to mo that as they tower, their claws 
interlock and they descend, as Mr. Hume says, 
** with plunges and flappings of the wings” towards 
the ground, with their claws still interlocked. This 
proceeding is somewhat different to that adopted 
by the Himalayan Griffon, in particular, though 
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the present species may also be soon indulging 
in it. This is for a pair to sail so very close to 
each other that at the time it would almost seem 
as though one was sitting on the baok of the 
other. 

Both have their pinions full spread and no move* 
ment whatever is visible in either wing or tail 
while they are one above the olbtir. 

A pair might often bo seen proceeding for quite u 
long distance, one directly above the other, <»cca- 
sionally separating for a few^ seconds and then 
coining together again, but T do not think thej 
actually touch each other. 

The Black Vulture is saul to lay sometimes two 
eggs, but this is not Mr. Hume’s experience, who 
has never found more than one in a nest, out of 
numbers that he has examined. The egg is pure 
white, with a very faint greenish tinge sometimes, 
but very rarely, streaked or spotted, and measures 
tWM by 2 «. 


Family VIJLTURID.K. 

Tvp>: B. 

(ieiiiis Oi^p8 (contiiiriB 1 spocics). 

No. 1192. fulcusy The Griffon Vulture. 

Tail of 14 feathers. 

Vhavac.terhiicis. Size large ; 8rd, primary longest ; lower plumage 

with narrow shaft stripes. 

C>>louriiiion The head is covered, top and sides, with yellowish 

white hair- like feathers, very dense on the top of 
tho head, chin and throat, and thickly intermixed 
. with down, entirely covering the dark skin, and 

passing into white down on the nock, and covering 
it entirely, except about one-fifth or so of tho basal 
portion of the back and sides. ’I'lie feathers of the 
ruff are whitish, with reddish brown edges, and arc» 
elongated and running to a point. Tho whole plu- 
mage of this bird is an admixture of brown to fawn, 
with a light pinkish tiiigo, or rufous brow’U, with 
narrow shaft stripes of a paler ctdour than tho rest 
of tho feather. Tho upper wing coverts and ter- 
tiaries are a darker brown, as also the crop patch. 
The underparts throughout arc a pinkish brown 
with narrow shaft stripes, white or whitish. 

Younger birds, says Blanford, are deeper colour- 
ed and ** are distinguished by having the feathers 
of the back, scapulars, and coverts pointed and the 
ruff feathers dark and elongate, ’rhe bull- coloured 
birds appear to bn either young, or old in worn and 
faded plumage.’' Hume, on the other hand, says, 
‘‘the younger birds are sandier aud paler than 
above described (the adult) “ but the older they 
grow, the more richly rufous they become.” 



266 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVI. 


Dutnbution, 

HahiU, 


Mea$^remenU. 

No. 1193. Gypi 
Characieri$tic6, 

Colouintion, 


** Bill horny brown or dusky yellowish, paler on the 
culmen in adults, greenish horny in younger birds ; 
cere black ; iris brownish yellow ; legs and feet dirty 
yellow to greenish grey.’’ (Blanford.) 

Throughout the Punjab plains and lower hills, 

Similar to other vultures. Builds in cliff's in the 
hills, in colonies and on high trees in the plains, 
between February and March. The nest is loosely 
constructed of sticks, and there is one pure white 
egg* Very occasionally it is spotted and measures 
3-66 by 2-7. 

This and the ne&t species, though impossible to 
separate from one another on the wing, are very 
easy to differentiate from any of the other vultures, 
by the amount of white in the plumage. 

In the air, the whole bird appears to be a dirty 
white with the exception of a black edge to the 
wing quills and a black tail: The amount of black 
and white on the wings is very nearly evenly divid- 
ed, the white being somewhat in excess. 

The flight IS very similar to V, monachua, but the 
wings do not appear to be so broad in proportion 
to size. 

Tliis species as already stated is very similar to 
the next, and for a long time the two wore con- 
sidered one and the same bird. Mr. Hume, 1 think, 
was the first to point out the differences and con- 
sider them worthy of conferring specific rank. The 
chief punts of difference are: — G, fulvua has a 
somewhat shorter and stouter bill ; is smaller in 
size ; has more down on the head, face, and neck, 
and is more rufescent generally, than the paler 
Himalayan variety. In habits, too, there is a marked 
difference between them, G, fulvua building in trees 
whereas G, hiinalayenaia invariably builds in cliffs 

Again, in G, fulvua the Srd, primary is the longest, 
whereas in (r, hinialaymaia it is the 4th, which is the 
longest. 

Length 41 to 47" ; wing 26 to 20"; tail 13"; tarsus 
4‘6", and expanse 94 to 106". 

Family VULTURID^K. 

Type B. 

Genus Gyps. 

himalayenaia, The Himalayan Griffon. 

Size very large ; 4th, primary longest ; lower plu- 
mage with broad shaft stripes. 

The head, cheeks, throat and chin covered witli 
whitish hair-like feathers and white down on tlie 
neck. The basal portion of the back and sides 
of neck bare, and tufts of down in front of the 
neck. The ruff at the back of the base of the neck 
composed of lanceolate feathers about 3" long, pale 
brown with whitish centres The whole of the back 
plumage varies from light brown to white on the 
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lowev back. The scapvUrs and greater wing cov- 
'' erta dark brown with pale tips. Quilla and tail dark 

brown, almost black. Crop brown, the short feathers 
' being pale edged. Under-parts, pale brown or buff 

with broad whitish shaft stripes. Upper and under 
tail coverts buff*, somewhat lighter below than above. 

Bill pale horny green, dusky at tip ; cere pale 
brown ; iridos brownish yellow ; legs and feet dingy 
greenish, grey or whito. 

Afionu'emmU. Length about 48''; tail 16"; wing oO"; tarsus 4*6'^ . 

expanse 100 to 1 10". 

Young birds are dark brown abovo and below, 
with strongly marked whitish shaft stripes on all 
body feathers and wing coverts, tho shaft stripes 
' being very broad on the ruff* and tho lower parts; 

wing and tail feathers nearly black,'' (Tilanford ) 

DiUribuiiov Throughout the Himalayas. 

Habiiif sfc. This fine bird is common every where in the hills 

from the foot hills at about 2,000 ft. to the borders 
of Thibet up to almost any altitude. It breeds on 
almost inaccessible cliffs, iisimlly half a dozen or 
more pairs sharing the same cliff, tliongh I have 
soon solitary nests as well, its nest is tho usual 
platform of sticks and it is not above making use of 
an old eagle's nest. The egg is soinetinies plain 
greyish white, but more often blotched or streaked 
with red-brown and measuros .'1-70 by 2*75. 

The breeding season is from December to March, 
but they comnienco soaring in pairs quite early in 
tho autumn, and might often bo seen sailing one 
immediately above the other, almost touching, and 
look as though one is sitting on the back of the 
other, with wings stretched. 

When passing directly overhead, only one bird 
IS visible, so evenly and closo to each other do 
they fly. I have never soon this species tower and 
^ descend with claws intorliiced, like the Black Vulture 

or the Laramergeyor is wont to do. 

In flight it closely resembles the last species, the 
adults being always easily idoiitifiod by the amount 
of whito. The young bird, however, is a deep 
brown throughout and looks very like V monachvBp 
except that the white round the crop patch and the 
striped feathering on tho under-parts, give it a less 
) uniform colouring than in the latter and the wings 

too appear to be less broad. 

Family VULTURIDiK. 

Tyfb B, 

^ Genus. Oi/pB, 

No. The Indian Long-billed Vulture. 

Size large. Head and pape spnnkled with short 
‘ ' , ' arhity brown hair-like feathers, which lower down 

' ' tho neok gives place to irregblar tufts of light down. 
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A distinct ruff of soft white feathers. Back and 
upper parts varying from light to dark brown, all 
feathers more or loss edged lighter. The under- 
parts pale brown, almost Whitish, with broad pale 
shaft stripes. In the young, head and neck are more 
thickly clad, and the young resembles the Himalayan 
Griffon, but is, of course, considerably smaller. 

('*haraoteristioM. Size large. Nostril a vertical narrow slit ; tail of 

14 feathers ; wing under crown of head with 

scattered hairs. ^ ' 

MeawrenunU, Length about 88^; tail IV'; wing 23"; tarsus 

3*76"; inid>toe without claw S'O'* ; bill from gape 2*8". 
(Blanford.) 

Bill ntid cere pale greenish, yellow horny on cul- 
men ; irides brown ; bare skin of head and face 
dusky, ushy leaden ; legs and feet the same ; claws 
creamy hoi ny. ( Blanford .) 

Blanford gives the range uf this apetnes as ** throughout the greater 
part of the Peninsula of India, south of the Indo-Gangetio plain not in 
Bind nor in Ceylon.*’ 

The Long-billed Vulture is said to breed from December to February in 
colonies on precipitous cliffs, laying a single egg, greenish white generally 
unspotted, sometimes spotted or blotched with reddish brown, measuring 
about 3*61 by 2*72, (blauford.) 

Family VVhTURlDM. 

Typk B. 

Genus Gi/pa. 

No. 1196. Oy 2^8 tenuirostns, The Himalayan Long-billed Vulture. 

Charaotenstioa Very similar to the last species except that in 

^ this speuies the head is bare absolutely. The 

Colouration. general colouration of the plumage being darker, 

the lo^'H and foot somewhat longer, the bill more 
slender, the nostril apparently less elongate and 
broader, and the colours of the soft parts different. 
(Blanford.) 

Meaauromenta. Length 38^"; tail 10^"; wing 21"; tarsus 4"; 

middle toe aithont claw 4*3" ; bill from gape 2*65". 

Bill urownish dusky horny, the oulmen yellowish 
homy ; cere horny black : irides deep brown ; claws 
dusky or horny black. (Hume.) 

Diatribution. ^'Throughout tho lower Himalayas and near their 

base as far west as Kashmir.*’ 

Said to breed on trees in January and February and lays a single egg 
nearly pure white and measuring 8*6 by 2*73. 

Family VULTURIDJK. 

Typo B. 

OentiB Taeudoyypa, 

No. 1106. Pamdoyypa btnyaUnaia, Ibo Indian White-backed Vulture, 

CharacteiiaHtia. Nostril a narrow vertical slit ; tail of 12 feal^^Vm. 

CcUmratim, The whole head and about two*tbirds of iVie tipper 

portion of the neck dusky plumbeous with incon- 
spicuous brownish hairs sparsely scattered ebou% 
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but thicker and lonprer on the occiput. The upper 
half of the back of neck densely covered with soft 
white feathers, followed by a conspicuous ruff of 
short piiro white down. 

The tipper parts, including tail, varying from 
black to brownish black, except the secondaries 
which are a deep brownish grey, and the lower back 
and rump which are pure white. Underneath, the 
breast and abdomen arc deep brownish black, the 
feathers with pale narrow shaft stripes. The flanks^ 
lower wing coverts, except near the edge of the 
wing, axillaries and thigh coverbs white. Crop 
patch black, bordered on each side by white 
down. 

In the young bird there is much more down about, 
the head and neck, white above and brownish and 
thinner below. “ Ruff of whitish lanceolate feathers 
with brown edges ; plumage generally dark brown, 
primaries and tail feathers blacki-h; wing coverts 
with narrow, breast and abdomen with broad, whit- 
ish shaft strip* s ; no white on back, flanks or wing 
lining ; a white down border to the brown crop 
patch.'* (Blanford.) 

** Hill dark plumbeous, except the upper part of 
the upper mandible, which in adults is greyish white; 
cere horny black, polished lirides brown ; naked skin 
of head and neck dusky plumbeous ; legs and feet 
nearly black.*’ 

Length about 85''; tail 10"; wing 23" ; tarsus 
S-75 : mid'toe without claw 8'5 ; bill from gape 2*75 
(Blanford.) 

Hlanford records this species as tho commonest 
vulture throughout India and Hurma, but not found 
in Ceylon, nor above modoiale elevations in the 
Himalayas, and rarer in the I'niijab and Sind and 
in the desert parts o I Hajpntana. II umo, however, 
considers it plentiful in the major |orti«»n of tho 
Punjab, but afiocting particular localities for breed- 
ing. 

Anybody who has boon along most of the older 
canal banks, liiK d with s( obliiim ” or oiher large 
trees, must have 1 r en 6tri ( k with the numbers of 
enormous nests to be seen among tho branches, and 
during tho winter months, with one of tlieso vul- 
tures silting on a branch alongside, and perhaps a 
hideous head, covered with down, looking out from 
inside the nest. 

During the breeding season this is an excessively 
noisy bird and the roarings ** one hears would do 
credit t** a zoo. 

Frire tells of a feir ale returning to a nest, whence 
he had taken the ef g and »hot the irale, and tear- 
ing it to pieces ai d n aking a ’'wonderful snorting 
end hissing all the while.'* 
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It it poMiblethat the diitribntton of this tpeciot 
in the Punjab hat extended oonaiderably since tiie 
fauna of British India was written. Flourishing vil- 
lages having come into existenoOi canal colonies, 
where erstwhile was nothing but a sandy waste, 
ensures a plentiful supply of food, and trees on 
which they can build. 

The flight of this bird is very similar to the other 
vultures. When flying low and to or from a place 
the wings are held slightly back, though not so much 
as in ‘^Otogyps.** When soaring, however, this 
tendency is not so noticeable. It can easily be dis- 
tinguished from the other four Punjab species, flrst 
by its smaller size and in the adult, by the amount 
of white on its rump. 

As this is the last species of the true vultures to 
be dealt with, it may bo as well to give a rough 
description of the 5 species to be found in the Pun- 
jab, and what they look like on the wing, taking of 
course normal adult birds. 

Very large ; wings held in a lino with tho body 
and apparently very broad ; colouring more or less 
uniform throughout and varying from deep brown 
in some specimens, to almost jet black in others. 

Largo ; wings held well above the back ; colonr 
jot black with a narrow whitish line running down 
the centre of each wing (not always very conspi- 
cuous) ; white tliigh and crop patches very conspi- 
cuous ; if at close range, naked livid skm might also 
bo seen near the white patches. 

Very largo; wings held in a line with tho body, 
colour throughout very pale dirty white, except the 
margins of the open wings and the tail which are 
black. The front half oi the bird thus appears pale 
coloured and the back half black. 

O. hmaloyimh. Very similar to the above, and the two are not 

easily distinguishable from each other. This spe- 
cies is a little lighter and cleaner looking on the 
pale under parts. This species is hardly likely to 
bo found on the plains, whereas the former (fulvus) 
does not ascend the hills to any great height. 

PBmdogypM Smaller than all except O. calvu$; wings may be 

(mgalenm, held slightly backward or level with tho body ; the 
body dark, wing lining and sides of body white or 
light coloured and margins of the extended wing 
blackish. 

If a view of the back is obtained, a prominent 
white patch will be seen on the lower portion of the 
back, the rest of the upper parts appearing almost 
black. 

The White-backed Vulture breeds in trees from about October till March. 
They usually build in colonies, either several nests on a single tree, or on 
adjoining trees all along a canal bank. A single egg is laid, generally dull 
white but sometimes marked with reddish brown and measuring on an 
average 8*26 by 2*42. (Blaiiford.) 


Ftdfvr monachtut. 


Otoyyp$ mlvtif*. 


Oyp% fulvus. 
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Family VULTUU1DJ1<:. 

Type B. 

Genus Neophron. 

No. 1197. Nwphroin yinginianue^ The Smaller White Scavenger Vulture. 

No. 1198. Neophron peronoptei^s, The Large White Scavenger Vultuio 
or The Egyptian Vulture. 

Chmm 9 t 0 ri$tie$, Nostril a narrow horizontal slit ; bill slender, and 

lengthened. 

Colouration. The fully adult plumago is almost white through- 

out, except for the primaries and the v, inglet which 
ure black ; the former are grey outside and brown 
inside towards the base ; secondaries whity brown 
or grey on the outer web outside, blackish brown 
elsewhere; tertiaries pale brown throughout. A 
brownish or greyish tinge on the scapulars and 
wing coi^erts and sometimes elsewhere^ is a sign of 
' maturity. The neck hackles are often stained 

rusty . (Blanf ord .) 

Young birds are at first blackish brown, the 
scattered down on the head and throat black, then 
pale tips appear on some of the neck hackles and 
breast-feathers and on the smaller wing-coverts, 
giving a speckled appearance ; the back, breast, and 
greater wing-coverts are mottled with whitish 
blotches. The change to the adult plumage is 
gradual.*’ (Blanford.) 

No. 1197. Bill in adults horny yellow, in young birds dark ; 

cere and sides of head and throat yellow; legs 
dirty yellow ; claws pale horny. In young birds 
tho naked parts of head and throat grey ; legs and 
feet cinereous. 

No 1198. Bill dusky, never yellow ; cere is reddish yellow, 

darker than the cheeks, and the claws blackish 
horny. 

No. 1197. Length about 24’’; tail 0*5; wing 18*25; tarsus 8*1; 

mid-toe without claw 2-5. 

No. 1198. Length about 26” ; tail 10” ; wing 19” ; tarsus 3*3 ; 

mid-toe without claw 2 6. (Blanford.) 

HMU^ etc. With regard to the two species hero given 1 have 

quoted from the Fauna of British India almost word 
for word, and by placing the numbors in front of 
the description of the beak, legs, etc., have shown 
at a glance how very small the difference between 
the two species is. The latter is generally the 
more robust bird of the two, and the very small 
difference in actual measurement of the mid-toe 
withont claw, does not convey what this really 
means in the foot of tho two birds, that of N . 
perenopterui being comparatively a^ good deal 
larger than the difference in the decimals of an 
inch represents. 

A.WOWMIII featore of every town and village in India, the Scavenger 
VnlimNi i% uoiA to the Kite, the most familiar bird in the country. 
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In flight it retembles the Ijemmergeyer pMttjr eloeely, exoepl in point 
of size. Long narrow wings and a wedge-shaped tail proclaim the 
Neophron from afar. In its adult plumage, it is still more uumistakablei 
being practically wholly white with a jet black margin to the wings. 
The young birds may vary from almost a dirty black throughout to 
various degrees of black and white, frequently in patches, depending 
on hge. * ' ' 

On the wing, the colouring of the under surface is not^unlike an adnlt 
Grifion, but whe eas the black wing margin is interrupted by a white tail 
in Neophron, it is continuous in the Griflon, the under surface of the tail 
being black in tho latter. 

^ibh a light and graceful flight this is a very different bird in tho air 
to the same on the ground, where Mr. Dewar, 1 think, likena him unto a 
recruit learning to march. 

The, Neophron breeds from February to May either in cliffs, trees or 
old ruins and lays usually two eggs, much spotted and blotohed with 
brownish red and measuring 2 d by 1*98. ^ 

Family FALOONID^:. 

SUBYAMILY GYPiKTINiK. 

Type C. 

Genua OypatM, 

No. 1100. Qyp€Btui barbatuiy The Bearded Vulture or Lammergeyer. 

Charneten$tic9, Head feathered ; tarsi feathered to the toes , a 

beard of rough bristles depending from the chin ; 
size very largo. 

'VplauratioTf* In adults, the whole head, neck, and the whole of 

the under-parts white, washed with varying degrees 
of yellow or gold. 

The lores black, and the cere entirely covered by 
tho black ricta) bristles, at d the beard black. 

The upper portion of the back and the smaller 
wing coverts black with narrow white shaft stripes. 

The rest of the upper plumage ia a light grey, the 
edf es of the feathers much darker in some birds and 
the dark edges disappearing with age, the shaft 
stripe being whitish. The whole of the back and 
under lining of the wing has a silvery grey appear- 
ance, with darker stripea or lines. 

The young birds of the year have the whole head 
and neck black and the rest of the body a deep 
brown, with some white on the bark and often at 
the base of tho tail. Mpre white appears as they 
advance with age and a 9-year old bird frequently 
appears altogether parti^coloured, retaining many 
of) its young plumage feathers. 

Mfkawremfnfs^ Len^h 44 to 49'' ; tail 22'' ; wing 62" j tarsus 4" 

' expanse about 0 f6et. ' 

MMt$, The t^ammergeyer builds in cliffs in the Hima- 
layas, from November W March ati4 2 

eggs, sometimes w^ithdut nwkiii^^, ' bht * VMwy 
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heavily Uotohed with reddish markings, and mea- 
suring alK>ut 3 24 by 2 60. 

This is a magnificent looking bird and of ap- 
parently great >8ize. but its fino colouring and huge 
tn-oolbured eye account for its noble looks, and its 
long poiutod wings and wedge-shaped tail make it 
look much bigger than it really is. 

Its weight when compared with tlio Himalayan 
Griffon, for instance, accounts for the sniallncss 
of Its egg, when cotnpaiod with that bird’s, and 
in Spite of its expanse, the Lammergeyer only 
weighs about 12 pounds to tho vulture’s 18 to 
20 lbs. 

Tho stories that have been written and told of 
this bird’s depredations among flocks and herds, 
would fill an average-sized book, and one can but 
wonder how they originated. If they were all told 
of tho Impenal eagle one could understand it, as 
he so closely resembles the C olden Eagle, that the 
misdeeds of the latter might easily be put down to 
the former, but in tho case of the Bearded V iiiture 
there is no such resemblance to anything, unless it 
be his still more ignoble cousin the Scavenger Vul- 
ture. The fact remain^ that tho Lammergeyer has 
been blamed for carrying of! lambs and accredited 
with killing ibex and ghooral. One glance at his 
miserably weak tal >ns precludes any such possi- 
bility, and all such stories about him must be put 
down as myths and traveller’s tales without any 
atom of truth; 

Mr. Hume tolls how the Lammergeyer has passed 
over fowls and pigednfi placed as a bait for eaglos 
without taking the least notice of them, and 1 can 
recall more tiian one similar instance. 

Bones are to a Lammergeyer what chocolate is 
to a school boy and if it is intended to catch him, 
the best bait is a collection of bones placed in a circle 
of nooses. 

Bonos 2 to 8 inches long and as thick as a man’s 
finger simply disappear down his capacious throat, 
without causing the least bit of inconvenience. One 
1 kept in captivity used to be regaled with tho legs 
of fowls and pheasants, tibia and tarsus complete, 
tpgetherwith tho toes, and claws. The whole leg 
would promptly begin to disappear until just the toes 
peeped out of tho copiers pf his beak. The old Lam- 
xne^geyer would thpn t^ke a breather, and then sud- 
denly draw in his neck, giving it a twist at the same 
tiipe. There wou|d bp a slight ** crick ** as though 
hi^ nepk hac} been next instant 

the toes would disappear from view and the bird 
would be prepared for another leg. Whether 
this twisjb and contraction of the muscles of the 
^npplf ibrqlfe the , bona | ipsfde I cannot say, but it 
er^i remain 
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' that ihe bone invariUbly wont down the more 
eaettj. 

Ip. hie wild etate the liammergeyor is gifted with 
the'patienoe of Job and ii prepared to spend an en- 
tire morning in the breaking of a refectory bone 
that 4 S too big to swallow. 1 watched one on the 
Braribal Pass into Kashmir, for well over an hour 
trying to break his bone. When 1 arrived on the 
Pass he was there, and how long he had been at it 
previous to my coming, 1 don't know, but 1 had 
breakfast not far from where he was performing, and 
when 1 left, which was a good hour from the time 1 
arrived, he was still trying to break his bone, The 
** modus operand! " is as follows : — 

Having secured his bone the bird flies up to a con- 
siderable height above a boulder strewn nallah or 
plain, and then drops his bone. If he is fortunate 
the bone strikes a boulder and breaks, and he fol- 
lows leisurely down and swallows the pieces, but in 
the above instance, ho either had a particularly 
tough bone or it never struck a hard enough stone 
at the right angle. 

In the autumn, and in fact from about the begin- 
ning of September to the beginning of November, it 
is a lovely sight to watch a pair of these fine birds 
mating. One will be seen dropping from the hea- 
vens with closed wings till within a few feet of 
another, on a lower plane. No, 2 turns over on its 
back to receive the onslaught and No. 1, with a 
slight opening of the wings and tail, appears to just 
miss the other, and immediately rises almost verti- 
cally up again. Again he attacks, and if he has 
judged his angle correctly. No. 2 begins a succession 
of sigzags, dropping fast, with semi-closed wings, but 
not fast enough to got away from No. 1. As the latter 
again approaches to within a few feet. No. 2 changes 
its tactics and opening its wings to their full, 
begins rising with tremendous boats of wings, clo- 
sely followed by No. 1. Up the two go for a short 
distance, the pursuer within a few inches of the 
pursued, when seemingly, having reached the limit 
of its endurance, stops flapping and again drops, 
then sails away. They will then perhaps circle for 
a short time, rising steadily higher and higher, 
and once more repeat the process. Sometimes the 
game ends in their claws interlocking and the pair 
coming down in a succession of Catherine wheels, 
almost to the ground, when they suddenly part 
company and forthwith begin to mount up again, or 
they might simply go on and on, ever rising, 
unidlthey go clean out of sight over some distant 
ra^e. 

l%e flight of tht Lilmmergeyer is unmistakable. 
The long peiifted wings, narrow in comparison to 
their lenglli and ilhe leng wedge-shaped tail, are 
knilloibnt to proclaim his identity at any height. 
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Tho wingS| bke a vulture’s, are held in a line with 
the body. When quartering a hillside he will be 
frequently found to fly with his wings half closed, 
and they will then appear very narrow and long, tho 
end of the long primary feathers reaching to almost, 
Or quite, to tho end of the tail, tho points frequently 
lower than the level of tho body. 

I have never seen a Lammergeyer actually feed- 
ing on a carcase with vultures, though he is never 
far away from it while they feed. 

After the vultures leave, he attacks it or 
before they arrivo in any numbers, he gets, a few 
tit-bits. 


(To be continued.) 
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BY 

Bhioabier^Genkral B. G. Burton, 

I. SPKOIBS AND VaRIBTIBS, 

It IS onrioas that the idea that there is in India more than one species 
of panther is still prevalent, oven in quarters where more enlightenment 
might be expected. An experienced sportsman only a few years ago pro* 
^ijicad an interesting book of reminiseenOos in which he maintained that 
there wore not merely two but throe species of panther, and these 
inhabiting the same districts. He even wont so far as to give the name of 
pantheret*’ to the smallest of these supposed species. Certainly the 
value of his opinions was discounted when it was found that the reasons he 
gave for these distinctions had been mainly taken from an obsolete work on 
natural history, but the fact is of importance as showing how even experi- 
enced observers may be led astray. These animals range the length and 
breadth of Africa and Asia, from the Atlantic to the China Seas. I 
have seen at Nijni Novgorod skins from the Caucasus and from the 
farthest confines of Siberia. It is only to be -expected that with such a vast 
variety of climate and general environment there should be a oonsidorable 
variation in minor characteristics. Perhaps the tendency to separate the 
panther into two species has been accentuated by confusion of nomenclature, 
FeltB patduB being called panther in some parts of the country and leopaid in 
others. The ]att«)r name is more properly applied to the hunting leopard. 

The older naturalists founded their reasons for a separation of species on 
differences in size, in texture of fur, and in the shape of the skull. They 
were oven supposed to differ in character, the smaller animal being considered 
the fiercer. There was said to be a large species characterised by an 
elongated skull, having a pronounced occipital ridge and a smooth coat. 
The smaller so-called species was supposed to have a round skull, no 
occipital ridge, and a rough and less brightly -coloured coat. To those 
alleged differences Sterndalo added that Temminok had noted a variation 
in the number of caudal vertebra), and the author above referred to adopt- 
ed this as a the larger so-called species being said to have Stl 

vertobrm and the smaller 28, I have found a mature and medium-sized 
panther to have 24 vertebra) in the tail, and other sportsmen have noted 
a similar number, whilst 1 counted 26 in another. One with 28 caudal 
vertebra) is recorded from Canaia. This difference is, therefore, appa- 
rently non-existent, and was probably based on the examination of a very 
limited number of specimens. Naturalists are prone to separate species on 
insufficient evidence*. Thus the lato Dr. Lydekkor gave sub-specific status to 
the Baluchistan gazelle on the evidence of a female head having annulated 
horns, and the dark portions of the face being dark brown instead of 
rufous ; the male was said to differ from the ordinary Indian ohikara in 
having the horns more curved backwards and slightly more lyrate when 
viewed from the front. Now it is quite possible that the Baluchistan 
gazelle may bo a local race, but the alleged differences are of no value in 
determining this. The female chikara in the Deccan has frequently dis- 
tinotly annulated horns, and the dark portions of the face vary in colour 
with age. As for the form of the horns, these will be fonnd to vary even in 
specimens in a single herd in any part of India, some being more lyrate 
and some more curve 1 back than others. 

To return to the panther. Size is no criterion. We might separate the 
tiger into different species for the same reasons. The distinctions adduced 
•as regards form of skull and texture of fur are merely indications of age 
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And spnietimeii in the oaao of fur, of environment, and are not peculiar to 
Uie panther* In older animals one naturally finds more pigmentation, 
resulting In a brighter-coloured coat. In ccld climates thic)%er and longer 
fur and an under pelage may be expected. In open country colour is 
naturally, lighter than in dense forest uLere darker animals are found. 
The tondenoy appears to be for coloration to approximate to the environ- 
ment, as in the desert-uorn which assimilato to the colour of the soil. 
While this is an outcomo of evolution, its rapid eflects may be seen in the 
case of hsh* You will find blue trout in the glacial streams of Norway, 
and pull black ones from the gloomy depths of rocky pods. There is a 
spepies of spider in the South of France which adapts itself to the colour 
of the flower it frequents, and will change colour in a few days when trans- 
ferred from one flower to another of ditleront hue. 

2. COLOKATION. 

Pointhers from different localities vary considerably in coloration, which 
in certainly remarkably protective, both by day and in the dusk or at 
night. 1 had great di^culty in distinguishing one that 1 had shot which 
was lying dead under some bushes where it blended with the chequered 
sunshine and the shadow of the leaves ; and when looking for and expect- 
ing to see a panther, 1 have been on the point of tiring at such a chequered 
patch of sunlight and shadow. At night a panther will flit from shade to 
shade like some evanescent phantom, even in bright moonlight, and it 
blends like a shadow with the dusk. 

A remarkable skin from the Deccan was described in the Fhld of the 
IBtb January 1908 in the following terms: — “Although the black mark- 
ings present sumo approximation in pattern and mode of anangMuent to 
the jaguar type, the head and back are ornamented by an altogether 
peculiar kind of meshed netviork of br<»ad buff linos, the first mesh which 
occupies the head being much larger than all the others. “ This may be a 
hybrid between a tiger and a panther, although the note on the subject 
states that the markings present no approximation to the tiger type, and 
that tigers are seldom found in the district. The latter reason rather 
favours the hybrid theory, mating being more likely to occur where the 
tiger has perhaps wandered far from the haunts of his own species. Such 
a hybrid is recorded ill a book by Mr. Hicks of the Forest Department, 
but the skin was destroyed and is not described. It is not stated in 
what district of the Deccan the skin described in the Ivld was 
obtained. Among panthers which 1 killed in a district of the Deccan 
a few years ago was one which slightly approximated to the jaguar t> po 
in having a central spot in each rosetto on the back. 1 shot some twenty 
panthers In that district but this was the only one so marked. The 
hybrid theory in tho instance recorded in the Fidd seems most probable. 
There have been authentic cases of lions and {anthers inter-breeding in 
captivity, and the tiger seems more proximate to the panther. The skin of 
a hybrid between a lion and panther, born at Kolhapur, is figured in 
Volume XXll of tho Journal, 

' 3. Melanism. 

It is generally accepted that the black panther is not a separate species 
but a luim'natura^ a view supported by the fact that litters have frequent- 
ly been observed containing both black and fulvous cubs. It is, ho»AOver, 
curious that melanism in tho panther does not occur in Africa, although 
thie'speef^s appears to be the same as tho Indian one. Black jaguars ate 
found in South America. Moreover, melanism has been proved to be 
illereiiSWry, brut this is oiily to bo expected of this as of many other trans* 
isitlsid ieltfuraeteriiitios. In the Journal Vol. XVI, Colonel Ferris records 
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the oefte of a pair of black panthers from North China at Kolhapur '#hioh 
taioe bred in captivity and each time produced black cubs. A male.brbd 
with a fulvous female ; the resulting cub had larger, blacker, and more 
glossy spots than usual, and the peacock spots altogether larger and more 
detined. Colonel Ferris thought this pair belonged to a distinct species. 
They were uniform black, but in the sunlight a faint trace of spots was 
visiole on the sides, and lower do^n on the belly the spots were mote 
apparent and the hair was of a deep brown. The spots were not, however, 
Ave Auger tipped or circular broken rosettes but entirely black blotches 
without aunulation. The tongue was brilliant pink, and the palate of the 
male pink, but of that on the female there were two small black spots. Un- 
der the tongue both were blackish ; the gums above and below the front teeth 
and in which they were set were black'’. He mentions the case of a black 
panther shoe in Oanara having a black tongue ; this is an interesting point 
calling for further evidence. One shot by Colonel Grantham had a pink 
tongue. The so-cailcd black panther appears to be generally more dark 
brown than black, and in the sunlight the rosettes stand out plainly. 

Blaok panthers, as one would expect, appear to be more frequently mot 
with in the dense forests of the south, west and north than in other parts 
of India. They are perhaps more common in the Malay States, where the 
forests are dense and the climate is moist. I never heard of or saw one 
in the Deccan, but one was seen in Sironcha, and 1 heard of one being shot 
in the Central Provinces. In the Nilgiris and Mysore they appear to be 
less rare. In a very entertaining book. Colonel Welsh’s Mititaiy Bemineit-- 
iimeea, published in 1830, it is seated that both blaok panthers and blaok 
tigers were found in the forests of Travancore. The black tigers may bo 
doubted, but Major Cappor believes that he saw one in the Cardamom 
Hills in that State in 1895 ; and Mr. Hauxwell saw and wounded one, 
to the best of his belief, in theBhamo District in Burma in 1913. Dr. Elan- 
ford mentions one shot near Chittagong many years ago. This is the black 
tiger of which a full account was given by Mr. C. T. Biickland in the Field. 
The account was reproduced in Volume IV of this Journal. Mr. Buokland saw 
the dead tiger, which was killed by a poisoned arrow two miles from Chitta- 
gong in March 1846. The skin, which was unfortunately too decomposed 
for preservation, was black or very dark brown, the stripes showing a dark- 
er black in the sunlight. The dead tiger was also seen by (captains Swat- 
man and Hore. In the Observer” of January 11th, 1811, it is recorded 
that ” a large black tiger, the only one over seen alive in Europe, intend- 
ed as a present from the King of Java to Bonaparte, taken in the Oude 
Vrovo on the passage to France, is now to be seen at Kendrick’s oolleotion 
of Rare Foreign Beasts and Birds, No. 40, opposite St. James’s Ohurob, 
Piccadilly.” But this was more probably a panther, and the case for black 
tigers, except the Chittagong specimen, is ” not proven.” In Java black 
panthers are said to be not uncommon, and one writer has suggested that 
their colour is due to natural selection for the purpose of facilitating their 
pursuit of the black gibbons on which they prey. Surely this is the theory 
of protective coloration run wild. 

In a book entitled ” The view of Hindustan,” by Thomas Pennant, 1798, 
it is recorded that a blaok panther, taken in the Snnderbunds, wae pre- 
sented to the Menagerie in the Tower of London by Warren H i stings. 
Also that a leopard of a dirty white colour, spotted with grey, taken near 
Am,” was presented to Jehangir. 

Bates, in his Naturalist on the Amazons,” makes frequent mentions of 
black jaguars in the forests of Brazil 

On the other hand albinism appears to be commoner in the larger ieltne. 
I have never heord of a white panther. Dr. Lydekker mentions severe 



PANTILSm. 


309 


wliite^tigerA in lus book on the Game Animals of India, and figures the 
•kin. of one. A white tiger, killed in the Bilaspur District of the Central 
Provinces, is described in Volume XXIV of this Journal. It was cream 
coloured with stripes of chocolate brown. 

4. Brekdino Habits. 

Not much appears to bo definitely recorded regarding the breeding 
seasons of the groat felidm. A panther killed in March had three unborn 
cubs. 1 kept a cub some time that was probably born in December, and L 
saw a oub in February that was five or six months old. There is apparent- 
ly no regular breeding season. In the Field of 4th April 1908 the period 
of gestation is said to bo three months, meaning presumably twelve weeks , 
that of the tiger and jaguar is put at three and a half months. Like other 
cats, panther cubs are born blind. They appear to be generally two or 
three in number. 

fi. Dimensions. 

It has been said that panthers vary greatly in size. I have not my 
diaries h«‘re so cannot give the dimensions of many which were carefully 
measured. In the Journal No. XXI, page 1 gave the nioasuremonts 

of ten shot in the Btildana District of Bcrar in ]9ll\ Ihese \aiied in 
length from a little over seven feet to five fcot eight inches, bnt some were 
immature. Three old males had a head and body length of 4 feet 6 in- 
ches, 4 feet d inches, and 4 foot 3 inches respectively. Their tails were if 
feet 9 inches in the case of two, and 2 feet 0 inches in length in the case 
Cf the other. Three old females were two of them il feet 8 inches, and one 
an inch less in length of head and body. The variation in size is therefore 
negligible in these cases, and, to the best of my recollection, in other ani- 
mals of the species which 1 have shot. I think those were of average size 
and it seems probablb that mature animals do not vary as greatly in this 
respect as has been frequently represented. Most length records of tigers 
and panthers are so inaccurate us to bo entirely untrustworthy. 'Jhose 1 
have given w*ere measured between uprights placed at the nose and at the 
root of the tail. If all measurements were taken this way we should pro- 
bably hoar little more of ten-foot tigers and eight-foot panthers. 1 have 
never seen one or the other Measnroments taken round the curves of 
the body are quite valueless. In Volume XX of the Journal the measure- 
ment of a panther shot by a villager in Tchn iState is given as nine feet 
three inches. That is the length of an average male tiger, and it may bf' 
plaoed in the same category as the eleven and twelvo-foot tigers which we 
have heard of Vuit never seen. The great cats are very s^mmetiically 
built, and if eleven foot tigers and iiine-foot panthers are chalked out on 
a wall ill their proper proportions it will be seen that they are more like 
monsters of the prime of the sabro-toothed species than the rc al animals of 
our p'osaic age. A large series of skulls may be seen in the Society's 
Museum, and these perhaps give a fair criterion of size. 1 have no record 
of weights, but m Volume XXVI two males are recorded as weighing 1 14 
and llfi pounds, which is probably a fair average. But no doubt much 
beavter animals are found. 

0. Habits. 

The habits of those animals are certainly very interesting. Their con- 
duct is frequently characterised by extreme boldness and oNtreme tin idity. 

. Though so bold that they have been known to enter a tent and oven a 
/house, they will seldom take their prey in the presence of man when they 
are aware that they can be seen Thus a herd of goats watched by a 
, fBiaU herd boy will probably be unmolested, but stragglers will be saiaed. 
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At hill stationi dogs are not infrequently taken when out with their 
owners, but 1 do not recollect hearing of the dog being seized aotuhlly in 
its ov^ner's presence. Tho thief is generally invisible on such occasions. 

1 seo in the Journal many notes under the heading ** Boldness of pan- 
thers’*. These generally refer to instances of these animals returning to 
a kill after being fired at once or even oftoner. 1 recollect one returning 
to the carcase of a nilgai throe times, and being fired at each time. 

1 think tho authors of those notes are too ready to ascribe almost human 
powers of reasoning to the panther. It is not likely that the animal is 
aware that a projectile has been propelled at it, and that it will connect 
the report of the rifle with an attempt on its life. A friend of mine shot 
in quick succession three panthers that came to feed on the carouse of a 
donkey they had killed. Panthers commonly reside in the near vicinity 
of villages, and become used to the presence of human beings, but oven 
where they are not molested they are seldom seen, although they may be 
heard prowling in the neighbourhood in the darkness, I recollect one com- 
ing to drink at a well in the compound of a forest bungalow where 1 was 
staying. My bed wa*! placed outside as it waa hot weather and the panther 
must have passed close to me although I (li<l not see it. A bear came in 
the same night, and 1 ran after it bare footed, but di«l nut get a shot. 

1 cannot agree with that line sportsman and naturalist and brave 
soldier, the late C. Selous, who says in his Afncan Mature Notes and 
Jicfnimscences nothing is more certain than that all carnivorous animals 
hunt almost entirely by scent”. African conditions may have led to the 
greater development of tho powers of scent in tho carnivora. My experience 
is tliat tigers and panthers hunt almost entirely by sight, and perhaps 
partly depend on hearing. This has been proved time and again by 
t^'eso beasts of prey passing close to butr’aioos or goats, tied up as bait, 
without seeing them, owing to the bait having . made neither sound 
nor movement, £ have known many occasions when a tiger has 
passed close to an animal thus tied up, and has killed another a few 
hundred yards farther ou. For this reason, that they hunt by sight 
and not by scent, one ties up the bait on or near a path or watercourse or 
near a pool of water, so that tho prowling tiger may come upon it during 
his nightly wanderings. 

One may go further and say that tho popular notion that these animals 
have powerful olfactory nerves is a common fallacy. This has been fre- 
quently proved by sportsmen sitting in concealed shelters on the ground 
when a panther will prowl round in close proximity, perhaps only four or 
live feet ofl*, without detecting the presence of a human being. In the 
case of panthers having tho habit of prowling round human habitations this 
may not appear conclusive, as it may be thought that they have acquired a 
character of iudiS'ereuce to the smell of man. But the same thing has 
been observed in forest-dwellers which prey, not ou stray goats and dogs, but 
on the feral denizens of the jungle. 

But the powers of vision of tiiese animals are apparently not very good. 
They at once detect movement, but fail to distinguish a motionless 
object. Whiskers appear to help. I saw a pauther, driven out below me in 
noisy beat, using his whiskers very freely ; they were set and bristling and 
moving backwards and forwards. These animals, like tigers, seldom look 
up, but 1 have known one, driven out in a beat, attack a man in a tree. 

The panther is not as impatient of thirst as the tiger and may be found 
at a distance from water, but tho tiger seldom strays far from stream or 
pool. The tiger is fond of lying sti water during hot weather. I recol'eot 
one coming along in the beat dripping from the midday bath. My shikaris 
averred that this animali which was undoubtedly* unusually ad^oted to 
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this babit» always lay in water in the beat of the day with nothing bnt the 
tip of his tail showing above the surface I I have never known a panther 
take to water, and they seem to like wetting their fur as little as the 
domestic cat. Is it that tho tiger is an immigrant into the tropics from 
northern climes, and is accordingly impatient of the heat ? 

Panthers are comparatively seldom met with by chance, and have to be 
sought for. 1 shot one one morning by the side of a forest road where it 
was Sitting up on its haunches like a dog about eighty yards olf. A lucky 
shot hit it in tho side of the head. 1 put up another when out parti idge 
shooting and killed it with a charge of No. 1 shot at very close range. 
Those are tho only two I have met by chance although 1 have spent months 
in country infested by them. They are timid and retiring, and no doubt 
conceal themselves on tho approach of a human being. An unwouiicled 
panther is not generally a dangerous animal. 1 have known one kill a 
woman who came suddenly upon it when she was cutting grass ; this 
panther, which 1 shot, was not a man-eater; another oiio seized a man who 
was lying asleep in the open, wrapped up in a black blanket. It perhaps 
mistook him for a goat, and it dr4ipped him as soon as ho cried out. A lo- 
markable instance of a panther charging a sportsman is given in Volume 
IX, page 96, of iho Journal, where Mr. Millett relates that ho was walking 
in the jungle when the animal suddenly rushed at him fnmi a distance, but 
swerved aside, just brushing his leg, on being struck on the back wiih the 
gun. Probably the panther mistOi>k him at first for lawful game. 1 have 
myself nearly trodden on a panther. I was going down a hill covered 
wiih sparse jungle when 1 smelt tho animal, and, looking down, saw it l>ing 
under a bush at my feet, it rose and walked over tho slope into denser 
thicket where I had thought it to be at first and out of which 1 then drove 
and killed it. My chief attendant considered that 1 had had a very narrow 
escape, and after our arrival in camp performed a mysterious ceremony, 
passing alive fowl several times over my head to exorcise the spirit of the 
boast. When much harried an uuwounded panther will, however, turn 
anti rend its pursuers. Some Brinjaras in my service marked down one 
of those animals under a bush on a hillside. 1 had already driven this 
animal out twice in a noighbouriug ravine and had fired at and missed it. 
I now walked up to the place expecting to get an easy shot, but the beast 
rau down the hill, only giving mo a glimpse of its tale over the top. i was 
accompanied by a number of beaters and followors. We gave chaso, the 
panther Hying down tho road like a scalded cat, with tho crowd in full cry 
after it. It was now getting on for dusk, and the ai.iinal tt>ok refugo in a 
thickly wooded nullah. 1 quickly organised a boat, but instead of coming 
towards my post, the pantlier turned on tho beaters some twenty yards 
from me, and seized a fifteen-year old boy by tho back of tho head and 
neck. A sepoy with tho boaters fired a shot. I could not fire owing to the 
crow’d, and the panther dropped his victim and dashed back into the 
jungle. By the time I had picked up the boy and attended to him it was 
too dark to find the panther, although its position was indicated by a flock 
of crows cawing in a tree above. This boy was not very severely hurt, the 
panther fortunately having seized him *• lengthways,” and its teeth slipped 
on the skull, the lower canines penetrating the neck to some depth. His 
bead was screwed to on^ side, but 1 gradually got it straight in the course 
of e few days, and he was soon well on the road to recovery. 

* / 

7. PlNTHKaS AN1> TUBia FURY. 

The panther appears almost invariably to seize its prey by the throat, 
jud follows the same rule in attacking human beings. But people mauled 
in this maouer ace generally seized by the arm or shoulder, which are oo 
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4onbt presented to the animi^] in the effort to protect one*s sell» ' A 
wounded panther which seised me got hold of my fore-arm, raised to oo.rer 
my throat. When its weight bore me to the ground, it seized and bit 
deeply into the thigh placing one paw on the calf of the leg which the 
claws penetrated. Nearly all the men 1 have seen mauled have been 
seized by the arm or shoulder. Those attacked by man-eaters are taken 
.unawares and come under a different category, and are usually seized by 
the throat ; but 1 recollect the case of a woman being dragged by Hio 
leg out ot the verandah of a house where she was sleeping. 

How does the panther attack and kill its prey P We read everywhere of 
the great carnivora ** springing'* on their prey. From a position above the 
quarry it is probable that a spring will complete the stalk. But in my 
experience these animals run rapidly on to and rush up and seize the 
victim. The panther above referred to that attacked me came rapidly 
9entre-a-terre uttering low growls : there was no ** spring," and 1 have 
never seen such action ; but the attacks 1 have seen have generally been 
by wounded and angry animals. A panther took a goat within ten yards 
of a tree in which 1 was watching for him. A wooded nullah was close by. 
From this the panther rushed in broad daylight and seized the goat by 
the throat at the same time clasping its forequarters with paws ; 1 fired on 
the instant hoping to save the goat's life and the panther dropped dead beside 
its victim. The goat was not borne to the ground and the neck was not dis- 
located, but the fatal fang holes were in the throat, from which the life- 
blood was welling. As regards prey, few animals oamo amiss to the 
panther. Of wild animals ho kills many pig, nilgai, and deer ; hares and 
peafowl are caught ; in a district where I have found more panthers than 
elsewhere, the Indian antelope was a common prey, the does falling victims 
more often than black bucks. Of domesticated animals, calves, donkeys, 
ponies, dogs and goats are common victims. Having killed its prey the 
panther drags it away and devours it at leisure under a tree or bush, or 
sometimes conooais it in the fork of a tree. Unlike the tiger, which begins 
eating the haunches, the panther begins at the pelvis as a rule and works 
up to the chest. 1 have, however, known a panther begin eating at the 
haunch of a buffalo calf, of which tlie tail was also bitten off. The kill may 
not iufrequeiitly be found covered with dead leaves to conceal it from 
vultures, which hunt by sight, or placed in the fork of a tree for the same 
purpose. I have seen the remains of a barking deer thus deposited in 
the fork of a tree some eight feet from the ground. In the Futid of the 
24th February 1906, it is recorded that a full-grown ohital stag was found 
eight feet up in a tree where it had boon placed by a panther ; and a note 
in the Journal No. XV HI. page 195. relates how a half-grown boar was 
found similarly placed at a height of twenty feet from the ground. The 
body of a Brinjara boy killed by a panther was found five feet up ic the 
fork of a mohwa tree ; the skull, stripped of flesh, lay in an adjacent 
nullah. In fact, panthers arc good tree-climbers, but their habits are 
apparently not as arboreal as those of the jaguar. 1 shot one whtoh waa 
said by the local inhabitants to prey on the langur monkeys which lived 
aboiit a neighbouring temple and the summnding trees. They said 
that it used to chase the monkeys in the evening. 1 saw these same 
langurs playing leapfrog exactly like a pack of schoolboys; perhaps in 
celebration of the death of their enemy! In Volu'uo XV, page Aid 
of the Journal, Major Mosse gives an interesting account of a panther 
taking to a tree when driven out of long grass, but not for purposes 
xA oonoealment, as the tree, was destitute of leaves. 1 found the 
remains of a monkey in the stoqiachof a panther, and a sportsman tells 
nol a monkey so killed in V,olqme ^VI, page 7,64. A native told him 
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he saw the monkey caught ; the panther held on to the brauohos with oim 
forepaw anti drew his prey up with the other. A Brinjara told me of a 
much simpler way the panther has of catching monkeys. On moonlight 
nights he walks under the trees whore the monkoys are roosting on the 
branches above. He selects his monkey among the shatlows cast on the 
ground beneath, and pounces upon it, whereupon the unhappy sleeper falls 
into the jaws of the prowler below, who thus snatches at the shadow and 
grasps the substance ! It has been said that monkeys will swear only at 
tigers and panthers. I have known tlnmi use very bad language at a bear. 

H. Panthers ani» Wild Doi.s. 

Panthers have been known to take men out of trees, and they take to 
trees when hunted by wild dogs. In Volume V, page IPl, Mr. Wright, 
late of the Berar Police, relates how he found two panthers in a snlai tree, 
one above the other, with a large pack of ten or twelve jungle dogs moving 
about below. The upper panther was resting upon a branch, and the lower 
one holding on perfiendioularly. ^‘The difficulty was to approach. It v^as 
arranged that C should go above and have a shot while 1 wont below. After 
a bit the lower panther made a jump, pursued by the pack in my direction 
op the bank, but he broke up a raviuo. Just then f.’shot the other panther 
dead, but he stuck in a lower fork when ho fell. Some of tlio pack imme- 
diately came back and could be soon standing on their hind logs and lick- 
ing the blood as it steamed from the beast out of roach. The panther dhot 
was a fine male about seven feet in length.” Some twenty years ago out' 
of my buffaloes, tied up for tigers, was killed by a panther. When visiting 
the kill I found an old wild dog and a pup on it. My men afterwards said 
they saw the panther going off over the hills with a pack of wild dogs in 
full cry after it. 

9. Panthers and Poritpinks, 

The great carnivora have few enemies besides man. Panthers have 
been known to be killed by crocodiles ; a Hght between a panther and a 
hyena is described on page •'519, Volume XIX of the Journal; in this, the 
panther was the aggressor but not the victor, though neither of the com- 
batants appears to have been damaged. In another light between two of 
the same animals the panther was killed by a hyena whose cave it had 
entered when slightly wounded. In both these instances the combatants 
were females. Panthers and tigers both frequently prey on porcupines, 
and very often have quills sticking in their paws or other parts of the body. 
1 onoo shot a tiger which must have rolled over a porcupine for there were 
(juills in the back of his neck, which my shikans would have it were dis- 
charged by the porcupine like arrows from a bow ! The late Major llodon 
found a freslily dead panther in a Mysore forest in 189o with a number 
of porcupine quills sticking in various parts. One paw was in its mouth, 
and a number of quills sticking in the throat had apparently caused tho 
animars death. At a short distance behind the panther he found a 
large number of quills and a good deal of blood. An instance of a por- 
cupine attacking a dead panther is given in Volume XXIV, page 187 of 
the Journal. Over five dozen quills were picked out of the panther. The 
writer of the note remarks on the deliberate way in which the porcupine 
had walked round the panther and tilled him with quills both before and 
behind. Porcupines are no doubt aggressive animals. A goat I tied out 
for a panther in a deep nullah was killed by a porcupine, several quills 
having pierced the heart. 

1 fiave road of panthers and tigers being attacked and even killed by 
wild boars. But on page 237, Volume XXI of the Journal, Mr. Fitz- 
Gibbon records that while a panther was eating a goat a big wild boar came 
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and stood withia a yard or two of it, but the panther did not even stop 
eating and neither animal molested the other* Buffaloes are supposed to be 
deadly enemies of the great felidee and ready to attaok them at onoe, but 
they have been known to graze close to a kill on whioh a panther was feed- 
ing, without taking any notice of it. 1 tried to recover a wounded panther 
with the aid of a herd of buffaloes on one occasion* The buffaloes passed 
through the jungle without taking any notice of the panther whioh I found 
dead close to where the herd had passed. Panthers, like tigers, will fight 
to the death on occasion and the victor will devour the vanquished. Seve- 
ral such instances are on record in the Journal. I have never heard of 
an encounter between a tiger and a panther but have twice driven a tiger 
and a panther out of the same cover, w'here they appeared to be resting in 
amity. 


10. Man-xatkrs. 

1 have always found a strange fascination in the history of man- 
eaters. It would make a good subject for a book* The account of the 
infamous man-eater of Sooiii given by Storndale in his Natural History, 
and Saudersou^s graphic description of the man-eating tigress he disposed 
of, cannot fail to arouso interest. The annual returns of the number of 
people killed by wild animals prove that, although these monsters that 
prey on human boings may not be as common as they were, they still 
infest many districts in India. An account of the destruction of the man- 
eating panther which killed the Brinjara boy whose body was found in tho 
fork of a tree, is given in an early number of the Journal. Tho child was 
taken in the dead of night when sleeping beside his mother. The animal, 
which had already killed two human beings, was beaten out and shot by 
Mr. Davies, Deputy Commissioner of Basim, who monbiona that the 
panther was in milk and had cubs whioh were not found. He also 
remarks that tho animal was in good condition and had a good coat. 
Indeed, 1 have never seen it suggosted that man-eating panthers are 
ft condition popularly ascribed to tho tiger, but not borne out by 
evidence. The only man-eating tiger I have seen, which I shot twenty- 
one years ago, had a fine, brightly-colonred skin. 

Panthers perhaps take more readily to man-eating than tigers. Their 
habits bring thorn into closer and more frequent contact with human habit- 
ations ; careless mothers leave their children where they may fall a prey to 
the prowler of tho night and in wandering round villages it is probable 
that a panther, even though not a confirmed man-eater, will always be 
ready to carry off a child if no one is watching. I had t« do with a child- 
stealing panther, soon after the destruction of the one above referred to. 
This beast had taken up its abode in open country where tho only cover 
to bo found was that afforded by the fastnessos of a winding river, with 
deep and innumerable fissures in its banks, now in the month of May 
nearly dried up by the heat of the summer sun and the scorching winds 
that swept across tho plain. 

The panther used to prowl round the villages at night and pick up some- 
times, from the side of their sleeping parents, the children who slept for 
the sake of tho cool night air on the thresholds of the huts. Then it took 
to attacking adult people in broad daylight. Curiously enough, these 
people could give no clear account of the monster that assailed them. 
Some averred that it was black and tailless, a common superstition of the 
were- wolf kind, prevalent also in Eastern Europe, connecting the man- 
'killing wild animal with the form of a human monster. 1 thought it 
probable from the aooounts given that this animal was a wolf, but when 
I encamped at one of the villages, and lay out at night in the shadow of 
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a hat» a small panther approached in the moonlight to stalk mo or the 
goats that were tied up as bait near the head of the bed. I fired and 
wounded the beast, and it was killed by the inhabitants of a neighbouring 
village a few days later. 

It is a curious ciroumstanoe that when I was in Russia two years after 
this a very similar series of events happened, of which I gave an account 
in the Fifild at the time. There a mysterious animal appeared and 
committed depredations, attacking people in broad daylight. The attacks 
continued over a considerable period, and detachments of Cossacks were 
sent after the animal but it was never brought to bag. Similar stories of 
a were-wolf were rife among the superstitious peasantry. The animal 
may have been a panther escaped from captivity, or a wolf, or possibly a 
lynx. I was unable to visit tho district. Thoro aro no panthers in Rnssia 
north of the Caucasus, but I have seen tracks of lynxes in the snow in 
White Russia. These animals do not, however, mole<«t human beings. 
The only such case I have ever heard of is recorded on page 518, Volume 
VII of tho Journal, whore Captain Drake- Hrockman relates that in tho 
Mirzapore District three coolies were going along together in single file 
through tho jungle on their way to camp at night. When passing through 
some high grass, an animal sprang upon the last cooho from behind and 
fastened itself upon his shoulders. Ho happened to be walking along at 
tho time with a blanket over his head, and had the prosonoe of mind to turn 
up the edges and envelop the animal in its folds. The animal fell to the 
ground, and was smothered with blatikets and brought into camp, where 
it was found to bo a Rod Lynx. Tho European lynx is larger than tho 
caracal, and tho Russian man-eator may have been one of these animals. 

Unarmed natives frequently oxhibit remarkable courage in dealing with 
wild beasts. I road somewhere of a small hord-boy driving a tiger off his 
cattle dealing the animal a resounding blow on the back with his staff. In 
a vill ige on the Poin Gunga T was shown the skin of a panther which the 
inhabitants had assailed with fragments of rock and killed a short time 
before. In 1891, as recorded by Captain F. Z. Oox in tho .Journal, a 
panther was seen to take shelter in a small stack in the open near a village 
in Kathiawar. A number of Wagher tribesmen turned out armed with 
sticks and surrounded the stack. After a time tho beast broko cover and, 
sei/.ing a Wagher, bore him to tho ground. Tho others at once attacked 
the panther with sticks and made it release its hold before serious damage 
was done. It then turned on another Wagher who stood his ground 
and closed with tho panther, soi/.ing it round tho body. The two fell to 
the ground together. The panther then made for tho village, followed by 
the crowd, when one of the men sei/^od it by the tail, and held on until 
one of his comrades came up with an axo, and killed it by a blow which 
spilt open its skull. 

In his “ Highlands of Central India.” Forsyth gives an account of a 
man-eating panther which devastated tho Sooni District and killed nearly 
a hundred persons before he was shot hy a shikari. Ho never ate tho 
bodies but merely lapped thu blood from tho throat. His plan was either 
to steal into a hottse at night, and strangle some sleeper on his bod, or to 
climb into tho high platforms from which the watchers guard their fields 
from deer, and drag out his victim. When driven oT from an intended 
victim at one end of a village, he would hurry round to tho other side and 
secure another in the confusion. A few moments complete I his deadly 
work. Forsyth found a curious myth had afterwards grown round the 
history of his panther. A man and his wife were travelling to their home 
from a pilgrimage to Benares, when they met a panther on the road. The 
woman was terrified, but tho man said : Fear not, I possess a chiwrm by 
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which I can transform myself into any shape. 1 will now become a 
panther, and remove this obstacle from the road, and on my return yon 
must place this powder in my mouth, when 1 will recover my proper shape.*' 
Ho then swallowed his own portion of the powder and, assuming the 
likeness of the panther, persuaded him to leave the path, lietiiming 
to the woman, he opened his mouth to receive the transposing charm ; 
but she, terrified by his dreadful appoarance and open jaws, dropped it in 
the imre and it was lost. Then, in despair, ho killed the author of his 
misfortune, and ever afterwards revenged himself on the race whoso form 
he coiihi never resume. This story approximates very closely to the stories 
f)f were-wolvea prevalent in Eastern Europe. 

Of the same nature is the common superstition that the spirit of its 
lirst victim accompanies the man-eater to warn it of impending danger, which 
I have found firmly credited by jungle folk. There is the story of the 
shikari who sat up over the remains “f a man killetl by one of these 
monsters. When the man-eater approached to resume the feast, the arm 
of the corpse was raised in warning to point to the tree in which the 
watcher was sitting. The monster looked up and seeing the shikari, at once 
went away. The man g<»t down from the tree, fastened down , the warning 
hand with a peg, and resumed his vigil in anothtsr tree. Again the man- 
eater approached, but the other hand of the victim pointed out the danger, 
and he lied once more. No soener had ho gone than the shikari again 
descended, pegged down the other hand, and climbed another tree. When 
the man-eater came back there was nothing to warn him of danger ; he 
came up to the kill, and was at once shot by the w'atcher in the tree. 

In 1901 another infamous man-eater appeared in the Seoni District of 
tho Central Provinces, and killed more than twenty people in rapid succes- 
sion within fifteen miles of one village. This beast was in tho habit of 
entering houses and dragging out its victims. In one instance it took a 
person from a house in which two children slept undisturbed. It was shot 
on the corpse of one of its victims, as depicted in a photograph in Volume 
XIV of tho Journal. 

On one occasion in a village near my camp when 1 was out tiger-shooting 
a sad tragedy had occurred a few days before my arrival. A panther had 
entered a hut at night and dragged a Oond woman out by the leg. The 
beast, on being driven off, bad rushed into another hut and, seizing an 
eight-year old boy by the throat, carried him off and devoured him. 1 
sought in vain for any sign or track of this panther. The shikaris said that 
it was no use looking for the animal as it had left owing to the incanta- 
tions of the Goods, to whom my superstitions followers ascribed wonderful 
power over the great They said that when a tiger or panther had 
been doing much damage to tho flocks, or to the people in the case of 
man-eaters, the Goods sacrifico a bullock to the Tiger-god, and perforni 
various rites and ceremonies to invoke his aid. On the night of the per- 
formance of these rites, tho god of tho Gonds, represented by a White 
Tiger, stalks about in tho vicinity of the viUage and drives off the beast 
that has been offending. In this the shikaris, orthodox Hindus, not 
animists like the Gonds, firmly believed, declaring that the tracks of the 
White Tiger could be traced on the surrounding jungle paths on the 
morning after the performance of these ceremonies. 

In Volume IX of the Journal, Mr. Invorarity gives an account of a man- 
eating panther which killed many people in the Nizam’s Dominions in 1894. 
Among the victims was a boy taken from a cot on which he was lying beside 
u man in the open space in front of a hut. 1 recollect an instance of a 
child being taken from between a woman and a dog, over which the 
panther must have stepped. 



PANTUEltS. 


Why do aDimals tako to man-eating ? The mangy tigor theory refers te 
old and decrepit animals, or those which have been woundod, and find man 
an easy prey. This would no doubt aceouut for some eases. Or a lierdsman 
may be killed by accident or in his endeavour to drive a boast of prey from 
his charge, and a taste for blood so acquired. 1 recollect a llrinjara being 
so killed by a tiger which I afttjrwards shot, but the beast did not bi*eoine h 
man-eater, and did not eat any portion of his victim. A conimom'r theory 
is perhaps that of the tigress finding man an easy prey for feeding her 
young and so perhaps bringing up a ram of man-eaters. Tliis is plansibb* 
and appears to account for some instances, and for the generally-accepted 
idea that man-eaters are more commonly females ; but tliis nloa, judging 
from the instances recorded, ap])ear8 to be unfouinled. It has been stated 
that man-eaters ar<» more numerous during or after famines, when ihc'v 
might acquire the taste through scarcity of normal prey, or from feeding 
on the corpses of people who have perished of want. 

Jl. MkTIIOUS of Hi MINO. 

Now as regarils the methoil of hunting panthers. In many j'arts of the 
country, the only way of bringing these animals to bag is to sit up over a 
bait such as a live gout or a kill, or over a pool of \\at(‘r frequi nted b}' 
them. There is not much sport in this, but it has to hi* adopted in dedauit. 
It certainly has the advantage of giving the keeper t)f the vigil (‘\cclleiit 
opportunities of observing the habits of the beast, which, in fact, so far as 
the approach to and the seizing of the prey are I'oncerned cannot be so 
well observed in any other way. 1 have myself little experience of this 
method. You may sit either in a tree or in a kind of zanba. or in a holt 
in the ground, covered by a charpoy concealed suitably to the surroundings. 
On a dark night the latter is the best plan, so that the aninuil can bo 
seen against the sky-line. I have seldom tried this sitting -up, and only 
twice with success. In some districts on ilark nights also a lantern may 
bo placed so as to throw a light on the bait. This would be snflicientin all 
[probability to scare a tiger, but a panther is used to vvanduring about in 
the vicinity of village lights. When nobler game is to be had one does 
not trouble about panthers, but they afford very good spurt at times, and 
there is quite sufficient danger in hunting them to class them as very 
dangerous game. 

In many places they may bo driven out with a lino of beaters, and it is 
not necessary, as it usually is in the case of tigers, to tie np bait and obtain 
a kill before finding the game. In country where those animals are fairly 
numerous and were the terrain is suitable, one can generally deci<lo whore 
they are likely to be found, and carefully arranged beats through likely 
covers will be successful, ft is, however, curious how reluctant the natives 
sometimes are to give any information. I met a man one morning carrying 
a dead goat which, he said when questioned, had died, in the night, and had 
not been killed by any animal. The tell-tale fang-holes in the throat told 
a diQerent story. The man was with soliie difficulty iiuliicod to show the 
place where ho had found the goat, and it then transpired that ho had seen 
a panther at the kill. Within an hour 1 had beaten out and shot the animal. 
In the same district I heard of a panther having killed a pony in a village, 
but the villagers would only say that the pony had died, and evidently had 
a superstitious dread of oven mentioning the name of panther. I observed 
that there were no dogs in or about the village, an unusual circumstiince, 
A search in the vicinity revealed the lair of the panther close to the village, 
but tracks showed that the beast had made off across country on my ap- 
proach. I followed in the direction indicated by the tracks, and shot the 
panther on the hillside about two miles off. Not far from the same place 
a few days later I asked a ploughman at work in a field whether he knew 
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anything of a panther which 1 had reason to believe inhabited a neighbour- . 
ing ridge. He professed ignorance until 1 pointed out the fresh tracks of 
the animal within ten feet of his plough. 

However, when the people get to know one they are communicative 
enough, and they are pleasant and helpful. After some weeks one becomes 
known to the countryside, and information is gladly given and assistance 
offered. For the kind of sport 1 have indicated the months of February 
and March and perhaps half April are the best. Towards the end of April 
the jungle begins to grow more dense, trees put out their leaves, and the 
beats are more difficult to arrange. In March and April the cover is 
sparse, and 1 would recommend the sportsman to keep a special look-out 
for the evergreen iokandi bushes ; he will not find a panther in every bush, 
but if there is one of these animals about it will probably be in the grateful 
shade of the Ivhandi, 

There are less common methods of killing panthers in some parts of the 
country, as in Mysore where the animal is enclosed with nets and speared 
when it tries to break out. In Colonel Welsh's Militai'y BeminueeneeB ia a 
very interesting account of the spearing of panthers and tigers on the 
Bangalore race-course, where they were released from cages, and speared 
from horseback by Colonel Gillespie and others in the early part of the 
last century. This was a form of sport at one time indulged in the 
Hyderabad Contingent, the caged panthers being caught in a trap baited 
with a goat. A famous sportsman, Colonel Nightingale, died from the 
rupture of a blood-vessel when iu the act of spearing a panther on the 
Bolarum plain sixty years ago. 1 have only once taken part in one of these 
hunts ; the panther showed no light, but crouched in a depression of the 
ground and was speared without difficulty. These animals have not 
infrequently been put up and speared by pig-stickers. 
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THE MESOPOTAMIAN BULBUL. 

By 

ClAUJ> B. TlClKHUllftT, CaPT., K.A.M.iJ. 

On November 20th, 101 7j whilst OQ a short visit to Basra, 1 found a 
White-eared Bulbul very common, in fact, as in Sind, it is one of the com- 
monest and most familiar birds. Thinking it was the same as the Indian 
species 1 only secured one example. On returning to Karachi I was 
surprised to find on comparison that the Basra bird was distinctly different. 
On returning to Basra again this year in March 1 secured seven more 
specimens all similar to my original one. So far as I can find out, this 
Basra Bulbul has never been described or named and 1 therefore propose 
to name it. 

PycnmotuB leucotu ^nempotamia. Subsp. nov. 

Diagnosis. liesembles l^ycnonoUm leueotis leucoiU but is rather larger^ 
with a longer wing and tail, larger and stouter hill and has dark grey 
Instead of whitish grey underparts (breast, belly and flanks) and a yellov^ 
fleshy orbicular margin to the eyelid instead of black. 

Meawremmts,-- d wing. 90-95, av. 91*0, tail, 90-93, (once 90). av 
91-9 mm. 

5 wing. 87-89, av. 87*75, tail 85-89, av. 87*2. 

Total length from tip of bill to tip of tail : S 191-198, 5 185-195. 

Type locality, Basra, Lower Mesopotamia. 

Type specimen No. 149. Basra in coll. O.B. Ticehurst. Nov. 20, 1917. 

The typo locality of Pycnonotu^* leucoUn of Gould 

(P. Z. 8. 18o6) is given as ** In India orientali.’^ Hitherto no races of this 
species have been described, but as mesopotamia is obviously a racial 
form and a very marked one it seems desirablo to fix a restricted type 
locality for typical leuaotu. This at present I am unablo to do, not having 
access to Gould's paper. 

Distribution , — Lower Mesopotamia, Persia (Shustar in the west and Maud 
in the extreme east of Persian Baluchistan (26° V N 62° 3'B). 

How far west this race occurs I do not at present know, but tho bound- 
ary of Persian and British Baluchistan is probably somewhere near its 
eastern limit. 1 have seen typical Irucotis from Bhani, 132 miles S.S.W. 
of Kelat in British Baluchistan which is not unexpected, as Bhani is not 
more than 100 miles from the Sind boundary. One specimen from Char- 
harbar in the Gulf of Oman is puzzling, sexed a female it has a wing of 
88mm which corresponds well with me$opotamia but it is paler underneath 
than any of the latter I have ever seen ; the colour of the eyelid could 
not in the dried skin be ascertained. 

Home who, during his trip to Muscat in 1872, went ashore collecting 
at Korebut, Pasni and Gwader remarked that the White-oared Bubul 
was common along the Mekran coast as far as Gwader. One cannot say 
without examining his specimens which race his Mokran birds belong to, 
but it seems likely that they were leuoot\s or surely he would have 
remarked upon the yellow eye lid and darker plumage. He gives measure- 
ments of one bird measured at random” as, total length 8" (=203 mm.), 
tail from vent 3’5''(=89 mm.), wing 3-7" (= 94 mm.). This must have been 
a truly giant leucotiB^ but since no locality for it is given it does n^ 
help (it may have even come from India) which only shows one cannot be 
too careful in points of accuracy. Suffice it to say I have seen no Indian 
leucotU as large as this. Oates in tho “ Fauna” gives — total len^^ 7*6 
(«190 mm.), tail H i** («=86-5 mm.), wing 3-6'' (=89 mm.), which I should 
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say was fully large for the average, which 1 make to be about 185 for maloH 
and 174 for females, with wings about 85 and 81 and tails 82 and 78 
respectivtdy. The largest male Icucotis (wing 88 tail 85) just overlaps the 
smallest female of MeHopotamia. Tlio bill in the latter species sox for sex 
is noticeably larger on compaiiscm, slightly higher, stouter and longer, and 
measures from the edge of the feathers 14-15‘onm\. as against 13-1 1*5 in 
feucotis, the smaller measurements being those of females. 

The habits and notes of the Mesopotamian bird did not strike me as 
being different from those of our Indian bird . 


• Molpaate^ was a genus instituted by Hiniio in hSTIi (S.F. i. }i7.S) for the lied- 
vented Bulbuls without giving the distinctive generic characters Hume himself 
put leucotis in the genus Otocompaa (Cahanis JHr>l). Oates in the “Fauna” places 
iencotis in the genus vtolpastes, but it seems to me that the distinguishing charac*- 
ters of this genua are too trivial to separate it from the genus Ppaimotus of Boie 
tex Kuhl M. 8.) 182(J which is the oldest name. 


M ISC ^ K L L AN K( ) US N ( )TES. 


No. 1.— -NOTES ON A YOVNO HOO-UADCiKU AJUrrOAyx Sl\ 

IN THE UAi:0 HILLS. 

\Vak-Sel-{(«art)). by the (jaros ia*ar Tura. 

Ho waa about 15 days old when brought to mo ; his little tushes wore just 
beginning to come through. Had been fed on rice and rice water by the 
(ruros. Ho was in very uood condition. Ho clutches the l>owl like a 
bear, but oats like the pig, with much noise and dirtily. Otherwise his 
habits are quite clean ; ho has no smell at all. The fur is a mixture of 
hair and bristles grey ti]>pod with white, pure white on his ears and 
round his throat, black legs and stomach. A white tail about 2 inches l(»ng 
llOw^ 12'' from tip of nose to tail. 4" high. His habits up-to-date are not 
noctumnl, as he sheeps from (> to (J without moving. Ho sleeps curled up 
like a hedge hog. In the day time he sloops with his head between his 
paws (more like a bear). Most attoctionate and cannot bear to be loft 
alone. When startled, he <*omes towards one growling w ith his nose in the 
air (he might try and jump up to rip one). l)o(*s not see very w’cll. In 
a - wire cage he trios to dig himself out, or failing that climbs up like 
a bear. He roots about, but so far 1 have not discovercMl anything 
that ho lias oaten. Bringing him up on sweet pudding which he loves, gave 
him a small miittc>ri bone (rawmeat) without any meat on it wiiich he was 
\ory keen on. His back tooth are eoming through. Ho has numerous 
<*all8, but so far no grunts. When pleastul he makes a plaintive little 
sound, but w'hon he is angry, his calls are discordant. His sense of smell 
i.s very good. Colour black and white (no ruftms colouring at all). 

V. A. .lACivSOX. 


ii'iiA, (jIaho Hrf.i..s, Ass\m. IPlH. 


FUKTHKB NOTES ON THE HOli -BADOEIL 

1 have had the Hog-batlgcr abmit H months now. It has grown longer 
ami rather a silvery wiiito, only black hair showing on its head and legs. 
H<» stands about (>" at the shoulder, but is qiiiii* J8" long. 

H<5 is very tame, in fact I cannot induce him t‘> leave* the house though 
he is alw'ays fed outside. Ho behaves vc'ry much like a pupjiy dog. 
Worrying slippers, rugs, hangings, etc., and also stands iij> by the chair at 
meal tinu'S like a dog. 

W«*had occasion to go t») Turn Top, .‘IJ miles, with an ascent of 3, 1 (Ml feet. 
We rode u)» and 1 b>ok the boy w^ho usually feeds th(» badger with me 
carrying a small basket for ferns. The little tellow' walked all tlie way u[> 
\ Copt about half a mile when ho w'as ho tir(*(l that J had to have him 
earried. He also walked all the w^ay <lown after the boy. Ht* ate 2 largt> 
tins of long earth wmrms daily and a litth* broad and milk and pmlding. 
He found several earths and dug out these long earth w’orka (18" long) and 
their eggs, ate the contents of the eggs, but not the leathery shells, ho also 
ato some small centipedes and their young — but we fruit or vegetables. 

His sense of smell is remarkable. Ho is vc<ry pow’erful for his size and 
very playful — leaping into the air in extraordinary attitudes and protending 
to attack one. Ho can dig himself out of any w iro cage with heavy 
>>oiilder8 round. He lies on his back ami prises them ui). Ho is frightened 
of snakoa, but of nothing else. When a dog comes near him his hair rises 
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ap and bo arobet bit back and makes a peculiar sneezing noise. In tbis 
way be puts me in mind of my crab eating Mongoose wbo did the same 
thing. 

V. A. JACKSON. 

Tuba, Gabo Hills, Assam, 12eA Auffwt 1018. 

[Since we reoeired the above notes we have heard from Mrs. Jack^ion that the 
hog-bad(rer is now at large in the jungle.—ISD8. 

No. II.--P0RCUP1NK’S MODE OF ATTACK. 

With reference to the Miscellaneous Note on page 491 of the Society’s 
Journal, Volume XXV, No. 8, ** A fight between a dog and a porcupine,” 
the following may be of interest to your readers 

In J907, 1 was, stationed at Fatehgarh in the United Provinces and 
driving home one evening from the Club with my wife we saw in the 
waning light our dog ** Peggy ” a bull-terrier, then almut two years old, rush 
after a porcupine Umt crossed the road in front of us. The porcupine ran 
for some distance with the dog in full chase over the maidan when the 
former suddenly stopped and ran backwards into the dog who gave a yelp 
and commenced rolling on the ground. I at once jumped out of the trap 
and got hold of her pulling out a quantity of quills from the head and chest, 
all of which 1 kept and took back to the bungalow. One quill we noticed 
was the butt end and this circuinstance together with the uneasiness of the 
dog for the next few days convinced my wife that she still had a quill in 
her somewhere. There being no Veterinary Officer in Fatehgarh my wife 
wrote to the young Surgeon attached to tho 2/lOth Gurkhas then quartered 
in the Cantonment, asking him to have a look at the dog. After a long 
examination he at last located the quill and tho next day the dog went up 
with the small dogboy to the Hospital, and our friend pulled out a half 
quill of 4^^’ long which 1 have now before me as I write. The butt end 
measures 8}’ so that together they make a whole quill of 7 J inches long. 
This gives a guide to the diameter which is \ inch. The dog, an extremely 
intelligent beast, seemed to know that the probing was being done for her 
good, and never moved a muscle the whole time, but licked the Doctor’s 
hand when it was all over. The quill was removed from the flesh over the 
right shoulder blade, and had been broken off about } of an inch from the 
surface of the skin. 

I may add that I once shot a big male Panther on tho Sondra-Ghat some 
thirty miles from A j mere and found on skinning him that his two fore feet 
were full of porcupine quills, pieces from 1 inch to 2^ inches long being em- 
bedded in the pads, and some even up the fore arm. The poor beast must 
have suffered agonies, but 1 think that it is often so difficult for a Panther 
and for a Tiger to obtain a meal, that they go for the flrst animal they 
come across which may bo with dire results to themselves. 

A peculiarity of the Porcupine is that his quills drop out a short time 
after they have been damaged oven in the slightest manner. I presume 
that the time taken for dropping out depends on the damage done. The 

? aill is then replaced by a new one which probably forces the old one out. 

have on many occasions picked up these quills and on examining them 
invariably found the flaw, mostly made I should imagine by projecting 
rooks, for Hytirix oriaiata is a cave dweller ” although he makes an earth 
when not in a rocky country. 

The natives have the idea that he has the power of throwing quills like 
darts at his enemies, and probably it is got from finding these old quills lying 
about. 

Oripstbah, SuBBxr, June 1918. 


REGINALD H. HEATH. 





MISVELLANEOUi^ EOTES. 
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|No. Ill.-^METHOD OF POECU TINE’S AITACK.; 

In ttoe lla®t Journal of the Society, p. [*J91, Vol. XXV, Mr. K. D. 
Maoleod aska for information regarding a i^orcufine’s olkLfii\e. Lt.> 
Colonel F. H. Jackson of the Bombay Political Dcpartirctit, \iLo retiitd in 
1808, told me that his dogs once rounded a porcupine in the jungle. 
When he came near, the porcupine shipped round and ran backwards at 
tiim forcing several quills into his leg. Idle said the porcupine’s action was 
extraordinarily quick and he thought that on account of the cedenty of 
its movements in this form of attack, Indians had got the idea, ^hich is 
prevalent, that a porcupine can shoot its quills at an cuciny. Colonel 
Jackson had good cause to remember the occasion. lie extracted all the 
quills he could see in his leg and thought there us nothing left, but a 
short time afterwards and at intervals for the next six n.onihs he would 
suddenly go lame with intense pain for which he could not accoiuit until 
one day he felt something hard under the skin. Ho called a doctor who 
took out a piece of quill which had been in his leg for six months. 

K. O. BJUEN, Lt.-Colonel. 

PouBANDAB, April 1918. 

|No. IV.—METHOD OF POHCUPINE’S ATTACK. 

With reference to Miscellaneous Note No. 1 on page 491 of Vol. XXV., 
it may explain to Mr. Macleod what happened, if 1 tell him of an in- 
cident which occurred when a party of us were out pigsticking down 
the Diamond Harbour Road from Calcutta in 1875. A porcupine was driven 
out of a patch of grass and made across the open. 1 rode after it and when 
almost within spearing distance it suddenly stopped and ran Imckuard at 
the horse with all its spines erect. Of course this was no defence against a 
spear, but a dog rushing on would have suffered very badly. My first 
spear did not kill the porcupine as 1 was rather taken by surprise and he 
repeated the manosuvro, though wounded, when 1 caught him up again. 
The second spear killed him. 

F. J. MITCHELL. 

Srinagar, IfifA May 1918. 

No. V.— THE BEATRIX OR ARABIAN ORYX LEUCORYX) 

IN CENTRAL ARABIA. 

(With a Plate.) 

These two female Otyx beainx were given to me at Riyadh in December 
1917, by the Ameer of Central Arabia, Abdul Aziz Bin Saud, and are 
intended to be presented to His Majesty the King, when an opportunity 
oooum. 

They had been kept as pets in the Palace Gardens at Riyadh for over 6 
months and were fairly tame, but it was not an easy matter to bring them 
to the Ooast at Koweit which is some four or five hundred miles from Bin 
Sand’s capital* The first day out from Riyadh we tried leading them 
separately among the ffock of sheep which the .Ameer had presented to us. 
I and a servant rode behind them, but the whole day they made attempts 
to break away and the boys who held the ropes were thoroughly tired out. 
Next day, however, we hit upon an expedient which proved absolutely 
successful . They were tied together with a long rope knotted in the 
centre which one boy held over his shoulder while another walked 
close behind shooing them on when necessary. They grew daily more 
amenable to this me&iod until in about a week’s time they stalked along at 
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the head of the sheep. At lught they were picketed together near my tent. 
At dusk they used to begin to dig a pit iu the earth or sand about a foot 
deep and therein settled themselves for the night. This is probably their 
natural and instinctive habit. They would be invisible at even a short 
distance, their horns being indistinguishable from branches of dried desert 
bushes. Both are females. The smaller is called Nural and the larger 
A1 Maghrura. They are particularly fond of lucerne and dates thougli 
Bhoosa hay should be the staple fodder. They come, 1 understand from 
the (treat Nefudh south-west of Nejd and are now somewhat rare as it is 
not difficult to stalk them among the sand dtmos. They are said never to 
drink in the wild state, but these two are accustomed to a drink every 
day or two. (Jne curious superstition the Arabs hold about them is that 
cuitiug their flesh will expel a bullet which has lodged iu a man's body even 
if it has boon embedded for years. The Arabic name is Wothaihi or Wild 
Ox. They are possibly the renn oi the scriptures. People have wondered 
whether these Oryx wore originally brought over from Africa by man but 
any one who knows the E. African Oryx will perceivo greater dift’oreuoes 
than are likely to have been (‘volved within the known historic periods. As 
for their habitat T expect they roam the whole Nefudh or sand deserts of 
Arabia. *3ir Percy Cox informed mo that he had como across their tracks 
in the country behind Muscat. 

W, K. A. HAMILTON, Lr.-CoL. 

Ho M WAY, June 1918. 

No. VI.—NOTK ON A TAKIN HEAD FUOM ASSAM. 

Last month, while' engaged in some operations iu the hills between this 
district and Burma, 1 found the horns and frontal bones of a Takin in a 
Kuki village. The inhabitants having evacuated the village before our 
arrival, I was unable U) obtain any first-hand information as to whore the 
animal was killed. The village was situated East of the Tuzu Ruei about 
longitude 94^ 50' and between latitude 25“ 50' and 25“ JJO'. 

For the following reasons 1 think it is virtually certain that the animal 
was killed somewhere not far from where the head was found ; (1) The 

condition of the partiolos of Hush adhering to the bones iiidicated that the 
animal had been killed this cold weather. (2) Political conditions make it 
impossible that the horns could have been brought by traders either direct- 
ly or indirectly from the Mishmi country or any cjoiintry whore Takin are 
known to exist, and in any case a pair of Takin horns is not an article of 
trade. (3) A Kuki who knew the country on seeing the horns said that 
such an animal, though very rare, did exist on the high mountains between 
there and Burma, meaning the system running roughly S. W. from Sara- 
matti. (4) A Lhota Naga who was with me at the time said they were the 
horns of an animal called * michi, ' which no Lhota at present alive had 
ever seen, but which tradition said lived on very high mountains. He 
gave me the traditional description of the animal, which tallied exactly 
with that of the Takin. The Lhotas can only have known of this animal 
by having met with it on their migrations. In this respect the evidence 
is strongly against them having come from anywhere N. or N -E. of Sara- 
matti. On the whole the evidence appears to me strongly to indicate that 
this head was not brought from any known haunt of the Takin, but indi- 
cates a now habitat of the animal. Perhaps some readers from the Assam 
frontier of Burma could produce further evidence on the matter ? 

.1. P. MILLS, \.i\H. 

Mokokchuno, Naoa Hills, 

2m May 1918. 
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No. VIL— PANIC IN ELKPHANTS DLJMNC; AN EAKTHQUAKE. 

A severe shock of oarth(jiiiikc took place at 4-15, and lasted 3 miniit<‘ft 
on the 9th July. The (lovernmetit elephants were f(‘eding in front of the 
Court-house at Tura. A very large iiiukna, a largo fomale and a butcha 
tusker. As soon as the first and most severe shock took place, the elephants 
ran up the hill, towards the D. C.’s house, which is on a ridgo overlooking 
a very deep valley. Th() distance from the Court-house to the gate of the 
I>. C.’s house is about 500 yards. The large mukna was first, reached the 
gate and tore it from its hing<‘S and came straight tip the road with the 
small elephant holding on to //i.s- taiL The mahout had no control over him, 
and the other two elephants had no one on their backs. (My husband and 
I wero standing outside watching the plaster coming down in the bungalow 
and the stone walls in the garden giving way). As soon as the elephant 
broke the gate, the flaros advised us to go in, as tlu' ‘‘hatis ” would pass us, 
and might attack us in their fright. Just as we got into the verandah, 
the big mukna reached tlio front of the house. He never stopped but rushed 
along breaking down the 2nd gate — still with the butcha holding his tail. 
The female stopped in front of the porch, and proceeilod to knock largo lumps 
of turf from my lawn, making queer noises and striking her trunk, also 
trembling violently. The maliout clung to the trunk and (juietod her down 
gradually. The other animals rushed up a very steep hill into the juiigln 
and were only turned back by men with spears and sticks. If the little bati 
had not clung to the tail, the * mate * on the back would have been thrown 
oil', as the mukna is a most surly animal. Their instinct waste run up a 
hill into the jungle, and not along the big flat cart road. As 1 mentioned, 
the D.C.^8 house is on a ridge with two roads leading to it. One, with 
the gate is more or less a carriage road, the other skirts the garden 
below and is used as a public road, the elephants ahvays use this 
lower road on their way to grass and water, it runs along the side 
of the hill, and it received part of the stone wall from the garden, or 
large boulders, shaken down by the shock. The ‘‘hatis” seemed to 
realize that it might have given way and kept on the top f>f the hill, 
breaking down the gates guarding the top road, in i)roference to going on 
the open khud road. 

The Oaros say, butchas always catch the tails of larger elephants, when 
in a panic. Those hills are full of elephants, they do much damage and 
Caros are more frightened of thorn than tigers or bears. 

Tura, lOfA 1918, V, A. JACKSON, f.r.o.s. 


No. VIII.— ON WHITE ELEPHANTS. 

Considerable interest was shown in Bombay at the statement in a 
recent Burmese letter of the Tunen of India that a white calf had been 
bom to one of the Bombay-Burmah Elephants and it may be of interest to 
your readers to record what actually happened, 

A female calf born on 6th March 1918 aroused a good deal of 
excitement by its unusually light colour and in view of the importance 
attached by the Burmese to the birth of a genuine SINPYUDAW it was 
thought advisable to submit the claims of the calf to a jury of proininont 
Burmans on the 7th April. 

The points of a SINPYUDAW appear to be as follows ; — 

1. Twenty Toes. 

2. Pearl eyes. 

«. Tail Tab Oah Paik.’* 

4. Ued mouth. 

5. Light coloured and smooth skin. 
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Tha calf though postesaing a rathar light akin at birth and pearl eyea 
failed to fulfil theae oonditiona, having only eighteen toea and a tail that 
was not up to the requirementa. It was therefore at onoe pronounoed to 
be not a genuine SINPlfUDAW. 

The colour haa aiuoe grown perceptibly darker and on reaching maturity 
is not likely to differ in any way from the ordinary. 

The fact that the whiteneaa ’’ of an elephant depends as much on the 
posBoasion of certain points as on its colour may be of interest to your 
readers, as most people appear to believe in the existence of a milk white 
animal. 

While on the subject of elephants it may be worth correcting a misprint 
in our Journal, XX.V., p.47*5, where there is a reference to a fine onmuath 
(tuskleaa male).’’ The Burmese words are — 

H(NB-::etuaklea8 male. 

TA I single tusked male. 

I have no doubt that the writer originally wrote HINB which was altered 
to ' 6ne ' through a misapprehension. 1 have seen a similar mistake before. 

Bombay, May 1918. H. MAONAQHTBN. 


No. IX.—THE WHITB-CHBBKRD BULBUL {MOLPASTES 
LEUCOOENYS). 

1 found a pair of thsse birds nesting, and when I thought the nest was 
complete, I visite I it on several occasions, to get the eggs. I was not 
however suooissful and came to the conclusion that the bird had deserted. 
Quite ten days later or possibly more, I had another look and to my 
surprise found tvo eggs. This was on a Tuesday. 1 loft them till Friday, 
when there wore three. I took the clutch. On proceeding to blow them, 
I found the first difficult and in the end it burst, just as bad eggs are apt to 
do. On examining it the yolk was intact and right down at the small end, 
more or less adhering to the shell. 1 put the other two eggs into water to 
test them. To my stirprise, instead of sinking as fresh eggs do they 
floated ! ! 1 blew them all right and the yolks showed absolutely no signs 
of incubation, but they g&ve me the impression that they were ** muzzy,” 
like eggs become which have been kept sometime. I have had many years 
experieuoo in birds’ nesting, but I have never before come across fresh 
eggs, as those m ist have been, floating. A fresh egg, even though 
unimpregnated sinks. 

As the nest in this instance remained untonanted for so long a period, 
can it be possible that the Bulbul laid new eggs elsewhere, without sitting, 
and then carried them to it ? 

R. M. BETH AM, Brig.-General. 

Flag Staff Housb, Lansdownb, U. P, 

16fA Jufu* 1918. 

No. X.—THE PLUMAGE OP THE PURPLE HONBYSUOKER 
(ARACHNECTHRA ASIATIC A). 

In Vol. XVII, No. 2, p. -'>40, I have come across a query by Mr, D. Dewar 
on the plumage of the male Purple Honeysuoker {Araohnnithm tmatioaS, 

He apparently was surprised to find that Jerdon in his ** Birds of India,” 
Vol. i, p. 870 (correctly) described the winter plumage and calls in Oates 
in the Fauna ” to bear him witness that the purple plumage of the 
breeding season is never lost when onoe assumed. Ho is however somewhat 
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ttiiBettled in his mind on the subject by Mr. F. Finn (Birds of Calcutta, 
p. 68) who sided with Jerdon’s view and finally asks members of the 
Society for further information. As no one has apparently done so, 1 may 
as well give my experionoos which will, T think, settle the question. Here 
in Karachi this species is very abundant in winter and from October on- 
wards 1 never saw a single bird in metallic dress until January 26th when 
1 saw one (out of dozens) apparently in full plumage, and on the 27th I 
shot one (and later saw many others) in change moulting body, wings 
and tail and thus assuming the metallic pin msge. I have moreover seen 
specimens of the moulting from the metallic dress to the yellow breasted 
winter plumage. 1 have not yet seen a large enough series of winter 
birds to say for certain, but it is not unlikely that the adult male in 
winter can be differentiated from the young male by the more glossy 
wings and tail. 

CLAUD B. TIOEHUUST, Oapt., b.a.m.u. 

Kabachi, July l^thf 1918. 

No. XL—NOTE ON THE INDIAN LONO-BTLLED VULTURE 
{GYPS IN Die US). 

Since according to Blanford this bird broods in colonies on precipitous 
cliffs, the following note may be of interest : — 

On February 4th while out in camp I came across an enormous pipal 
tree which had five large nests in it, which 1 presumed to belong to 
Pimidogyps henyalensia. However, on closed examination, I noticed Gyps 
indicuM sitting on one of the nests, its thin lead-coloured neck being 
easily distinguished. On my climbing the tree, the birds sat closely, 
enabling me to discover that no less than three of the nests belonged to 
G. indious, the other two being occupied by P. l^pnya'ensts. One nest of 
the former contained a fresh egg, pure white and meamring 3*55 x 2*76 
inches. Tho other four nests had well-grown young ones. Gyps indicus 
showed much more anxiety to return to their nests than P. bmyalensis, 
and several times came and settled only a few yards from me when 1 was 
inspecting the nests, which appeared to differ in no way from those of 
P. bengaiensis. This is tho first time I have seen G. Indious in the 
Luoknow district. In Muttra and Agra districts the bird is quite 
common and comprises about a (piarter of the assembly at a carcase. 1 
did not find it breeding there, although it is certain it must do so. 

U. S. Club, Lucknow, W. H. MATHEWS, i.p. 

m May 1918. 

No. XII.— THE COMMON HAWK CUCKOO {HIEROCOCOYX 
VARIUS) IN THE PUNJAB. 

It is stated in the Fauna of British India, Birds, Vol. III., p. 214, that 
the Common Hawk-Cuckoo or true Brain-Fever Bird Hierocoooyr varius 
(Vahl.) is not found in the Punjab. I have already shewn elsewhere that 
this statement must bo rnodihed as the species is (in some years at any 
rate) a common summer visitor to the district of Ambala, and in smaller 
numbers to the neighbouring district of Ludhiana. I have now to record 
a further extension of its ravage to Lahore whore ( heard one calling in a 
garden in Egerton Road on 2l8t April, and again in tho Lawrence Oardons 
on April 24th. On both occasions the ** brain-fever call was heard. 

HUGH WHISTLER, f.b.s., 

Jhano, 20M May 1918. Indian Police. 
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No. XIII.— THE BREEDING HABITS OF MUS. HUME’S 
PHEASANT. 

I have been reading through Vol. XXV, No, (i, and I am sending you as 
few particulars which you may find interesting. 

While 1 was in the Chin Hills, T shot quite a number of Mrs. Hume s 
Pheasant and I skinned two very fine cock birds which T intended sending 
you, but as you know, J was very suddenly ordered on service, and tho 
skins are still at my bungalow at Dehra Dun. 

1. The Durwan of the Dak Bungalow at Tiddim found a nest and a 
clutch of 6 eggs of Mrs. Hume's and Mr. Wickham (of the P. W. D., Burma) 
was then staying at Tiddim. He took half tho clutch and gave me the other 
three eggs. The eggs were found at the foot of a tree of a dwarf oak cover- 
ed spur and tho nest was hidden in a small bush (about V high) of under- 
growth. The nost was a simple excavation of tho ground lined with oak 
leaves. Wo did not see the birds but the Durwan did. 1 think the clutch 
was taken on the 25th March 1016, but I have not my diary with nio, 
though Mr. Wickham would know. Tho nest was situated on well drainr-d 
ground on the top of a spur. 

1 had a sitting hen and placed the three eggs under her. As far as I 
remember, they took 2b days to hatch, but 1 only got one chick as the hen 
crushed the others. The young bird was as wild as anything imaginable. 
When I wont into the hen house to see if any eggs had hatched, this chick 
jumped out of the nest, on to tho ground and ran at a great pace and hid 
behind a stone as it could n<»t escape, f then jdaced a very thin meshed 
basket over the hen and her chick on my lawn as the chick did all it could 
to escape into the jungle and its foster mother couhl do nothing with 
it. There was no doubt from its markings on tho wings and body that 
it was a Mrs. Hume chick. It would only drink (lew on tho grass 
in the early mornings. Whenever it saw a human being it used t(» 
run and hide under a tuft of grass or unclerneath its foster mother 
and 1 had the greatest difllculty with it when 1 let it out. On one 
occasion, it bolted 100 yards towards the jungle at a terrific pace 
and it twk all my servants over an hour to find it. Its pace was pheno- 
menal and it could hide very easily under the smallest tuft of grass. Tho 
foster mother could not understand her fractious offspring and got very 
fed up with it as it would not stay with her. On tho 17th day after 
hatching, 1 was putting the little beast back into its cage where the mother 
was, after it had escaped through the meshes and had been found 200 
yards from my bungalow when 1 had given the little beast up as lost. The 
mother pecked her offspring on the head and killed it. 1 was very sorry, 
as I had high hopes of rearing it aftdir keeping it so long. 1 used to feed it 
on boiled rice and little pieces of cooked meat which the Chins said I must 
give it. Mr. Wickham was able to blow his eggs successfully as they were 
quite fresh. There was a fine flock of about 12 birds always living in the 
open forest and stunted jungle about 500 yards east of tho Gurkha Basti 
miles from Tiddim and below the Tiddim-Fort White Hoad. 1 had 
several good mornings hero with my dogs, as each year there wore 4 wood- 
cock living close by and also a good many bamboo partridge. But the only 
place, at which I found Mrs. Hume at all numerous was on the grassy 
slopes of tho hill 2 miles N. and opposite to the Dak Bungalow at Fort 
White. I used to go here after Barking Deer and Gural and shot quite a 
number of Mrs. Hume and flushed fairly large numbers at times. T used 
to see them running away through tho grass and they are at once recognis- 
ed by the clucking sound they make as they run away, which is their 
alarm cry. 



MISCELLANEOmiyOTES, 




I always found them either in stunted jungle on or grassy slopes with <i 
few oakes, pines or rhododendrons scattered about, 

Oooasionally I have seen them in very heavy jungle where one gets 
Tragopan (scarlet breasted) but open jungle or grassy slopes were more or 
less near by. The height at which T met them was generally between 5,000 
to 7,000 feet. 

I have seen others below the road East of where No. i SStockado used to 
be (4,000 ft.). This appears to be the place where Finn shot his specimen. 

n. BLAND Y, CAnu.N. 

Hbad-qUaktbks 7th Inky. Buioadb, M. K, F. 

Mesopotamia, 25/A Marf'h lOlH, 


No. XIV.-NOTE ON KALTJ PHEASANTS IN THE CHIN HILLS. 

Bound No. li Stockade Bungalow there is a lot of stunted jungle in which 
there are quite a large number of Kalij pheasants. 1 shot and skinned h 
large number of these pheasants but 1 hardly ever shot 2 alike here. They 
were all hybrids betw'cen Williams and Horsficlds pheasants. 1 shot 
pure hor$flHdi up in the hills and pure iriUiamni pheasants on the Western 
slopes in the Valley of the Manipur B. and also at Kalewa and Yazajee. i 
never shot a pure William's pheasant on the Eastern Slopes of the Chin 
Hills and they wer e all hornfiAdi or hybrids ; so it appears that Williams 
pheasants keeps to very definite^ localities and is probably, I believe, only 
found in the valley of the Manipur U. at present, as far as the Chin Hills 
is concerned. 

Hbad-quaktkus, 7th Inky. Bjuuade, B. BLANDY, C^pt. 

M. E. F. 

25/// March 1918. 

No. XV.--OCCUBBENCE OF THE LESSEB FLOUICAN OB LIKU 
IS. AUltlTA IN THE MAHABLESHWAB HILLS. 

The Floricau I wrote to you about was shot on the hills in the month of 
April 1915. The actual locality was wooded plateau 6^ miles from 
Mahableshwar, about half a mile through small jungle to the south of the 
Mahableshwar-Panchgani Boad, There was a pool of ivater on the 
plateau. We walked about for sometime looking for its mate but with 
no success. Mr. J. W, Fellowes, Mrs. Fellowes and Mr. J. T. Tanner, 
were all there and could verify this statement, if necessary. 

KYBLK FELLOWES. 

Mahablesuwau, 10//t May 1918. 

No. XVI.— ABNORMAL VABIETIES OF THE INDIAN BED- 
START (11. EUFirENTRIS) AND THE COMMON HOUSE 
CROW (C. .SPLENIjENS). 

An account of these abnormal varieties of common birds may bo of 
interest to place on record — 

Q). The Indian Redstart — Ruticilla rufivmtrin. 

Female, shot near Mochiwala, District Jhang, Punjab, on 14th March 

1916. 


37 
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This bird differs from a normal female only as regards the wings and 
tail. 

In the tail one of the central pair of feathers (the other is missing)^ 
which is greatly abraded and worn, is brownish grey on the inner web 
instead of blackish brown. 

The wings differ in that the greater coverts are uniform greyish brown 
with paler edges, while the primaries, secondaries and ^rtiaries are 
dirty greyish white, slightly darker on the outer webs ; all these feathers 
have the basal halves of their shafts dark brown. 

(2) . The Common House Crow — Coi^s Bplenden^, 

During June and July 1017 at Ludhiana, Punjab, 1 noted a Crow about, 
always frequenting the same locality, with a large white patch in the 
centre of each wing ; both wings were alike, and the white patch was 
apparently formed by the basal halves of the later primaries and earlier 
secondaries. 

All other parts of the bird were apparently normal. 

(3) . The Common House Crow — Corma aplendma. 

Female, shot at Jhang-Maghiana, Punjab, on 5th May 1918. 

The description of this bird is as follows ; 

Nasal tufts, forehead and anterior half of the crown, cheeks, chin, and 
throat, the usual mask) dull chocolate brown. 

Hind neck, mantle and breast rich creamy white, tinged with brown on 
the earcoverts and sides of the head, and shading into the creamy brown of 
the abdomen ; thighs and lower tail coverts slightly darker than the abdo- 
men. Scapulars, lower back and rump dull chocolate brown with occasional 
darker feathers, which are now feathers. 

The wings with their coverts are clear creamy brown, edged with white 
irregularly in a greater or less degree on all feathers, giving the extended 
wing a somewhat patchy appearance. There is most white on the second- 
aries and greater wing coverts and least on the innermost lesser coverts. 
The wing when closed has in general a rich creamy whitish brown appear- 
ance. Both wings agree in their markings. 

The tail is a clear creamy brown with broad white edges, the outer webs 
of the central pair being entirely white. The outermost feather on the 
right side is a darker brown than the others with no white edge. Although 
not freshly moulted it appears to be more recent in growth than the others. 

Iris dark brown ; bill and legs dusky brown. Ovary minute. The traces 
of moult on the upper parts as described above shew a tendency in the 
plumage to moult out darker, unless the difference is due to excessive 
fading of the old plumage. 

This bird was observed for some months during which period it kept 
very closely to the same locality ; in the same locality there was a second 
specimen of similar appearance, and both probably were hatched in the 
same nest. The other crows with which they were consorting showed no 
objection to their abnormal colour. 

HUGH WHISTLER, f.s.s., 

Indian Police. 

Jhang, 20th May 1918. 

No. XVII.— THE COLOUR OF THE EYE OF THE FEMALE WHITE- 
EYED POCHARD NYROCA AFRICAN A. 

I have lately had need to look up some of the old Journals ” and in 
Vol. XVI, 2, frontispiece, I notice a plate of the White-eyed Pochard from 
Mr. Stuart-BakeFs series of Indian Ducks and their Allies ” and here the 
female is represented as having the irides white as in the male. Surely 
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this is ndt correct P I have examined a fair number of females and have 
invariably found the irides to bo broivn, as late as April at all events. The 
<< Fauna” is silent on the subject and 1 have no other works by me now. 
Perhaps other members will record their experiences P 

CLAUD B. T1CEHUR8T, Capt., R.A.M.r. 

Karachi, July 14M, 1918. 

No. XVIII.—NOTE ON THE HABITS OF THE MALLARD 
ANAS nose HAS, 

During all February and the first week in March 1918, 1 observed last 
flocks of Mallard, settling close in shore on the sea. 'I'he birds came every 
day morning and evening going away in an easterly direction during the 
middle of the day. During this time there had boon very little rain and 
this may have led to an insufiiciency of feeding in the few jhils round here. 
The sea here is very shallow for a long distance out, which may account 
for the duck settling, but 1 havo never observed this habit before, and I 
should be interested to hear if it is a common occurrence. 

Though work was going on, loading and unloading ships close to the 
point where the birds settled, this did not seem to disturb them. They 
wero however very wary and it was not possible t«) get near them with a 
gun, and I never succeeded in shooting them. Through a glass it was quite 
possible to distinguish fully the plumage of the birds and they were fre- 
quently to be seen disporting themselves on the sands much like the 
ordinary farmyard duck. 

Bandar Abbas, \7th March 1918. E. d. l>. COLVIN, Lt.-Col. 


No. XIX.— AN ADDITION TO THE GAME BIRDS OF BURMA. 

THE LONG-BILLED HILL PAHTHIDGE (BIU/.OTHEBA 
LONOinOSTIilS) Tomm.) IN TENASSERIM. 

The addition of this fine partridge to our avifauna is due to the energy 
of Mr. J. 0. Hopwood of the Imperial Forest Service. Ho most kindly 
sent me the skin of a female whicli neither he nor Mr. Mackenzie of the 
same service could identify. I was unable to do so either and forwarded the 
skin to Dr. Annandale, Director of the Zoological Survey. He wrote that they 
had not got it in the Indian Museum and advised me to send it to Mr. H. C. 
Robinson, Director of Museums, Federated Malay States, as it probably 
was a Malayan species. I did this and Mr. Robinson kindly identified it 
and sent me the following interesting note : ** The Partridge sent is a 
specimen (female) of Rhizothera Umffirottiru (Temrn.), the Long>billed Hill 
Partridge. It does not appear to have been recorded from the Indian 
Empire, but is common over the whole of the Malay Peninsula in suitable 
localities and also in Bornoo and Sumatra in slightly modified forms. 

In the Malay Peninsula it is an inhabitant of heavy jungle, usually dry 
jungle in which there is much bamboo up to about 4,000 feet. It is very 
terrestrial and partially crepuscular in its habitats. Its note is a loud 
clear whistle often heard at night.” 

Mr, Hopwood sent mo the following note along with the skin : — 
*^The bird was shot by my assistant about Ifi miles inland from Bokpyin 
in bamboo jungle, about half way between Mergui and Victoria Point. 
From the rudimentary spur it is probably a female. The birds are reported 
to be rare,” On the label is the following information : — 

” Locality: about 120 miles south of Morgui in bamboo forest. 
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Date 7th March 1918, shot by Mr. W. R. French and skin giren to 
J, C. Hopwo<-)d. 

Bill black, legs flesh colour, claws horny.” 

The catalogue of the (Tame Birds in the collection of the British Museum 
gives the following : 

llUlZOTHEUA. 


Rhizothera (Gray). — Li^t, Gen. U, 2nd od., p. 7i) (1841), Type. 

id, Gen, U. iii, p. *505 (1848) .. It, longiroetnti. 

Tail with 12 feathers, rather more than half the length pf the wing. 

1st primary ecjual to the 10th, 0th slightly the longest. Tarsi longer than 
middle toe and claw, and provided in both sexes with a pair of short 
stout spurs. Claws, moderate and slightly curved. 

Range , — Southern part of the Malay Foninaula, Sumatra and Borneo.” 

There are only two known species, the other Hose’s Long-billed Francolin 
{Rhizothera dulitemnM^ Ogilvic-Grant) having been got at Mount Diilit in 
Borneo. 

Ogilvie-Grant in his Hand-book to the Game Birds, Vol, J., gives the 
following concise description of the bird : — 

** Adult male , — Top of the head rich brown ; genoral colour above chest- 
nut, blotched with black, shading into gr<iy, mixed with buff on the lower 
back and upper tail coverts ; sides of head and throat reddish chestnut ; 
neck, chest, and upper mantle grey ; rest of underparts rufous buff. Total 
length 14*6 inches; wing 7*7 ; tail 3*5 ; tarsus 2*2. 

Adult female , — Differs from the males in having the neck and chest 
rufous-cheMnut, and the lower back and upper tail coverts ynostly buff, 
Slightly smaller than the male.” 

Finn in his Game Birds of India and Asia says ; 

This peculiar Partridge, which ranges from the south of tho Mala,\ 
Peninsula to Borneo, is at once recognisable by its large bill, which is big 
enough for a peacock, though tho bird is of the ordinary partridge size 
about fourteen inches long.” 

Great credit is due to Mr. Hopwood for adding this species, a'4 
Davison with a good staff had collected in Tennassorim for over four years 
Bingham and others also collected there without discovering it and gan.t* 
birds however rare they may be, are not as a rule absolutely passed over. 

I hope Mr, Hopwood will be able to get further specimens and give us 
more information about this interesting bird. 


Baouowmk Fty., 

DAKBnAN<j DI8T., Augu«t 1918. 


(^HA8. M. INGLIS, m.b.o.u 


No. XX.—NATUllAL HISTORY NOTES FROM FAO 

BY 

W. D. GUMMING. 

( Corrections to the List of Birds from Fao published in the Ibis,” 
1888 and 1801.) 

The Persian Hooded Crow — Conus eapellanus. In the winter, birds 
are often seen with the white parts strongly tinged with grey, this 
might be seasonal or a sign of birds of the year. 

The Grey-backed Warbler — jEdonfamilians, Plentiful, breeding every- 
where on both sides of river. This is a beautiful whistler during 
the breeding season. 
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Upcher’fl Warbler — Hypolain languida. Plontiful, breeding every Mhcin* 
on both sides of river. The note against Scotocerca inquietay the 
Htreaked Scrub- Warbler refers rightly to this bird. 

Tho Streaked Scrub- Warbler — Scotocshca inquieta. This bird is not to be 
found at Fao, as might be expected, the situation is unsuited to its 
habits. This was an unfortunate error, which crept into my notes 
by mistake. 

Finsch’s (»rey Shrike — Lanius fallax, 1 belicwe this was wrongly 
identified and was corrected later to L . assimlltH ? hy Dr. Bowdler 
Sharpe. 

The Common Starling — Stumun vulgans. Starlings are to be seen in 
flights in the neighbourhood of Fao during the winter months November 
to February, some years more plentiful than at others. All that I shot 
were identified as S, culgariSy but might turn out to be oulgari'^ 
caurasictcM. 

Rose-coloured Starling — Pastor roitei4s. Only noticed in browui plumage. 

Oumming^s Red-rumped Wheatear — S!. cummingi, I believe t identified 
this as S, ehrysopt/giay but Dr. Bowdler Sharpe found it to be a new 
species and named it after me. 

This is the only specimen obtained by me, whether the red-tailed chats 
seen, occasionally in tho neighbourhood of Fao belong to this or t<* 
A. chrympygia T cannot say. 

Dr. Bowdler Sharpe asked me to collect cdiats for him and 1 sent 
him several skins of diflfereiit species uud it was from among these 
he identified the present bird. Ho unfortunately forgot to send me 
a description of the bird or an illustration of it, and my note given 
against this does not rightly apply to it. 

Syrian Blackbird — Tuvduf^ menda ^yriacua. This was the only one seen 
or secured by nio, 

Spanish Sparrow — Pansfr hispnniolemi'^. To bo found at Fao — not very 
plentifully — associating with the Common Sparrow P. ilomeHticm in 
winter and early spring. 

Red-headed Bunting — Emberiza lutoola. The only bird seen or secured 
by me. 

Lesser Short-toed Lark — Calandrella minor. The two mentioned were 
identified by Dr. Bowdler Sharpe, See notes in tho Ibis, 1891. 

The Short-toed Lark — Calandrella hrachydaclyla. Also identified by Dr. 
Bowdler Sharpe. See Ibis, 1891. 

The Pale-brown Swift — Cypselm munnm. Identified by Dr. Bowdler 
Sharpe as Cypreilun pallidm (Ibis, January 1891). Only one nest 
fouud containing eggs and taken by my collector. 

Indian Roller — CoraciaA garrula. This is not infrequently seen abovo 
Fao on both sides of river, and breeds in holes in the date palms, or 
other trees. One young one was brought to me from Dora, about ir> 
miles above Fao, which I reared on young frogs and small fish, with a 
little raw meat occasionaUy, it fully matured and became (|uite 
tame flying about tho station and coming regularly for its meals. 

Common Indian Bee-eater — Merop^ virulU. Only once soon at Fa(», after 
a severe storm, no specimens secured. 

Bam Owl — Strix flaminea. These birds bred in the loft in the old teh*- 
graph wooden buildings. Fairly plentiful during spring and summer 
in suitable localities. 

Little Brown Dove — <S. cambayeniis. This is the only specimen secured 
during a severe storm ; shot by my collector. This seems a good deal 
out of the way to come across this bird, and I have often wondered 
whether it might not have been a caged bird got loose. 
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The Seeeee — Avmoptrdix bonhami. Not to be found in Fao or neighbour* 
hood. The country is unsuited for it. 

Wood Pigeon — Balumbus palumbw. One year a large flight of these birds 
visited Fao, and many built nests in the date groves, but I never heard 
of any young being found. They left very suddenly. 

Collared Pratincole— pratincola. Breeding in neighbourhood of 
Fao. 

Lapwing — Vanellus ciintatwi. To be obtained at Fao some years. 

White-tailed Lapwing — ChtUutia Uucura, To be found at Fao occasionally, 
I have shot specimens. 

Kentish Plover — AE, alexandrina. Besides this species 1 have found others 
breeding, but was not able to make sure of their identity. 

Whiskered Tern— liydrochAidonhybrida, Shot at Fao. See notes in Ibis, 
January 1891. 

Little Tern — Sterna minuta, 1 obtained a series of small Terns, inter- 
mediate between minuta and saundersii which 1 personally handed to 
Dr. Bowdler Sharpe. 

Imperial or Black-bellied Sand-Grouse— literacies arenarius. Eggs of this 
species have been obtained from the interior of Persia and Arabia and 
brought to Fao. 

Large Pin-tailed Sand-Grouse — Pteraclwus alchata. These are brought 
alive from Persia, 1 have had several brought from neighbourhood of 
Bandermashoor, where they are reported to breed. 

The Common Sand-Grouse — 1\ e.mstus. At times Grouse are seen and 
heard flying over Fao, which with the aid of binoculars I thought might 
be this bird but never obtained a specimen. 

Maoqueen*8 Bustard or Houbara — lloubava macqueeni. These are to be 
had on both sides of the river during winter. The eggs 1 received 
were sent to me by the Sheikh of Koweit the late Sheikh Jerrah. 

Mr. McDouall, British Consul at Mahomerah, wrote to me on one 
occasion as follows ; An Arab friend of mine tells me that 
Houbara breed in the Ram Hurmuz district, he says when he lived 
in Fellahieh ho on several occasions had Obara chicks brought in. 
. He also says a much larger bird of that kind is rarely seen in that 
neighbourhood. Could this be the Great Bustard.’’ 

1 once shot a smaller Bustard, in Bushire, the maequemi^ it came into 
the compound of the house 1 was living in. Again on a second 
occasion L shot a similar bird off the month of Shat-el-Arab, while the 
steamer 1 was on was aground on the Fao bank. The bird kept 
flying round the steamer, during a heavy rain storm, when the land 
was obscured. 

In the first instance 1 made a specimen of the bird and sent it to my 
brother Mr. John Gumming in Karachi, and 1 believe he sent it to 
England, but that it got lost in transit. 

In the second instance the pot claimed the victim t So that I have 
never been able to confirm my identification, and 1 have never heard 
of any others being secured about these localities. 

This much is certain that both birds were a good deal smaller than 
maoquemii, 

Stone-Curlew — (FMnnemus scolapax. Not uncommon on both sides of river 
in the desert tracts at back of date-palms. 

White Ibis — ZbU tnelanoaeephala. Plentiful at Fao during winter. 

White Stork — Ciconia alba. Does not breed at Fao, the eggs were obtain- 
ed from Baghdad. 

Little Bittern — Ardetta minuta. 1 obtained two young nestlings on one 
occasion from the Persian side of the river. 
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Mammalia* 

I once obtained a loDg<>eared bat covered as far as 1 can recolloct now 
with hoary white hairs, which I sent to the British Museum and which 
was considered interesting, unfortunately I have misjilaced the letter 
from the British Museum giving the identification. It may be in the 
Quetta Museum. 

IISPTILIA AND BaTKACHIA. 

Trionyx euphratioua and Clemmya caapica. Not uncommon in the river ofl 
Fao. 

Urotnastrix microlepia, I think there is some mistake in stating this 
Lizard is to bo obtained at Fao. They usLally inhabit sandy tracts 
whilo the soil of Fan is loamy and subject to inundations. 

Varanua yriseua. Not uncommon about Fao. 

Rana escuUnta, The edible frog. Plentiful at Fao. 

Hyta arborea. Plentiful at Fao. 

W. D. GUMMING. 

Kakaoui, March 1918. 

No. XXI.— HOW TROUT WERE INTRODUCED INTO KASHMIR. 

When 1 left Kashmir in May 1890, 1 was retiring from India where 
fishing had not been of special intorcst to me, but in the years that fol- 
lowed many of my happiest days were spent among keen fly fishers in 
** Bonnie Scotland ’’ whose lochs and streams are full of the spotted 
beauties,*^ so that when fate sent me back nine years later (May J 899) my first 
thought for holidays was of fishing. Work tied me to Srinagar and J was told 
the nearest stream where sport could be had was the Arrah river which then 
flowed through the reservoir at flarwan. The stream and surroundings 1 
found to be ideal but the fish were spawning at the time when one expected 
to find tliem most sporting and were very disappointing in appearance. 
I felt that if they could bo replaced by the beauties I had loved at home, 
here was indeed a true angler's paradise. 

To think in those days was to act and the merry month of May in which 
J arrived was not out before my brother William (now Lt.-Col. Mitchell, 
V.D.) in conjunction with Col. Ward, Col. Unwin and Capt. Allan had 
promised £50 towards the scheme which my experience in Scotland had 
taught me was feasible. Early in June, Capt. Goodenough, a fellow passenger 
on my journey out, introduced mo to Major (now Colonel) Godfrey, First 
Assistant Resident, who told me that the Duke of Bedford who had been 
presented by the Durbar with some Kashmir stags was anxious to do some- 
thing in return and had offered to send out trout ova if some one could be 
found to carry on the work necessary to establish the fish in Kashmir. 
We soon fixed up preliminaries as I wanted nothing better than to do that 
work and thence forward much of my spare time was taken up with invos- 
timtions and a certain amount of fishing, chiefly with the Mulberry as a bait* 
Knont Oheroo {Schisothorax fseofntts),ChuBh KhOnt (Gr^niW 

ainuatu8)f Anyur (Exoatomaatohozikne) and even the little Tilgrun (loaoh-M‘me» 
ehiluB marmorata) all take this bait in Kashmir, but quite 9 out of every 10 fish 
oanght at Harwan were Oreinus in these days. They were very plentiful 
and I can remember one day, sitting with Capt. Allan — ho at the head and 
I at the tail of one pool — ^taking out over 100 in 1^ hours of an average 
weight of about half a pound. It was here that I gave my faithful hench- 
man Sodahma Pundit, bis first lesson in stripping fish and fertilizing the 
oira. He was openly inorednlous of the result when I told him to put them 
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(the Oreinus fertilized ova) into a hatching box and it was evidently with 
a new respect that he came some days later to tell me they had all hatched 
out. Insect life had to bo studied in the smaller streamlets and though 
some doubtful assets were noted among the fauna such as numerous toads, 
small leeches, groat water beetles and their larvse, a most favourably 
report was ready long before the hrst ova had to be shipped. With this 
Major Godfrey wrote home suggesting that shipment should be made so that 
the arrival of the consignment might synchronize with the disappearance of 
snow from the llawalpiudi-Srinagar Road in the spring of 1900, but no special 
directions were given as to pacldng and shipping the ova as it was supposed 
that the Duke of Bedford, or his agent would bo in touch with experts in 
England who had already made similar shipments. This hypothesis 
however proved wrong and shipment was made by a steamer with no cool 
room, with the result that the ova perished. Later in the year 1900 Major 
Godfrey went homo on furlough and explained matters, arranging later 
with His Grace's Agcmt for a very early shipment of ova from Howietown 
(the well known trout found in Scotland) to be shipped by a P. O. Mail 
Steamer which would reach Bombay in December in time to be forwarded 
to Srinagar before snow closed tho road. This it did, ultimately arriving at 
my house in Christmas week in charge of Mr. J. Sidgreaves Macdonell who 
had gone to Bombay to meet the mail steamer. I would like here to record 
my thanks to the late Capt. Kitchen of the «5th Gurkhas for a diary account 
of an importation of trout ova made three years previous to this by him for 
his Regimental Club at Abbottabad. This account contained a useful hint 
regarding the packing case in which the ova was brought from Bombay. 
Since then we have found we can work safely with cases considerably less 
bulky but at that time I felt that no risks could be taken. Capt. Kitchen, 
who hatched out his ova in tho swimming bath at Abbottabad was, wheii 
ho sent me his diary, under the impression that his effort had failed en- 
tirely, but he afterwards discovered, and wrote mo that some of the fish 
released in the Kalapaui had survived and bred there. A .subsequoiit 
attempt was made by the lato Col. Kemball of tho same regiment to 
re-stock this stream and to stock another river in the same district with ova 
from Kashmir. Possibly some of the trout from these importations still 
survive. One of my men, sent down two years ago; at the instance of 
the Deputy Commissioner to make enquiries, reported that he actually saw 
one and wore it not that every Gurkha Sipahi is a poacher at heart and 
that it seems impossible to control this tendency, 1 have no doubt than good 
trout fishing might bo established in this district. But to return to our sub- 
ject, Mr. Macdonell arrived late in the ovoning and we wero busy tillnoarly 
midnight washing and transferring the ova to tho hatching boxes which 
were ready in the verandah with pipe water laid on. About 6,000 appeared 
to bo in good condition, a very fair proportion considering that they had 
travelled from England without any expert in charge, but we found many of 
these failed to hatch out and the mortality in the alovin and early fry stage 
was very distressing. The pipe water supply was a fertile source of trouble 
and had there been more than a thin wooden partition between tho head of 
my bed and the hatching box, tho fate which overtook an ova hatching 
ei^bit (put up by mo for the Punjab Exhibition at Lahore in 1911) during a 
failure of the Municipal Water Supply, might have brought an untimely 
end to my efforts. As it was the stoppage of the fiow at night on several 
occasions woke me up and men wero soon at work carrying water till the 
pipe supply again came in. In due course the fry stage was reached. 
Some of the little fishes were then transferred to a fry pond excavated in 
the compound, where they were hand fed and the remainder to a length of 
the Gupkar irrigation canal above Harwan, netted at both ends to prevent 
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their escape, where they had to rely on the resources of nature for their 
sustenance. A wonderful little lot of yearlings Anally came out of the fry 
pond. Much reduced in numbers thanks to water troubles but incredibly 
grown thanks to Bodhama^s care in feeding them. One Ash measured as 
much as 10^'' long (a record for a yearling of its ago) when transferred in 
October to the Panohgaon ponds and sizes varied down to something 
under The yearlings from the canal on the other hand varied very 
little from a uniform length of 6" By arrangement with the Durbar 
through Colonel (afterwards Bir Harold) Deane who w^as then Resident in 
Kashmir, the new stock ponds were made inside the area soon to bo in- 
cluded in the Dachigam Rtikh and some of the yearlings w'ere released 
four to Ave miles up the Arrah river near Dachigam. 

When subscriptions were Arst raised to import ova wo had been given to 
understand that the Arrah river and possibly other suitable w'aters w^ould 
with the approval of tho Durbar be leased on favourable terms to the Ash- 
ing Club of which the Arst subscribers formed the nucleus — Colonel Deane, 
however, considered that H. H. Tho Maharaja would bo wrong to alienate 
State waters in this way and suggested instead that the State should And 
money to carry on tho project up to at least the equivalent of w hat had already 
been subscribed privately : Auancial control to be exercised by the then 
newly formed Game Preservation Departnumt and 1 to carry on the trout 
<!ulture experiments as long as I cared to do so. Nothing however was 
done till Mr. Dane (afterwards Sir Louis) succeeded Sir Harold Deane at 
the Residency and the stream of Club subscriptions having dried up, funds 
in hand were exhausted. Then on my representing the urgency of the* 
case, a visit to Panchgam w'as arranged and with a Ay rod 1 lent him for 
the purpose, Mr. Dane dropped the Arst artiAcial Ay on the stock pond 
there. A rush of the unsophisticated little beauties followed and one of 
them was on tho bank in a twinkling. A day or two later Rs. 2,000 were 
placed to my credit with the Punjab Banking Company anil business as 
iisiiar^ followed till tho great Aood of 1903 swept over the land on the 24tl] 
<»f July and the spot on which the trout had been landed was three feet 
under it’s waters. The trout enjoyed tho Aood thoroughly and when it was 
over tho subsiding water found them settled in the holes and pools they 
had found most to their taste. Not one remained in the ponds. The 
spawning season was at hand, the redds (a common tenri for the gravelly 
shallow in which trout and sabnon spaw'n) had been thoroughly cleaned 
by the Aood ami the trout had located themselves so as to have easy access 
to them. I suggested that they should not be disturbed as the opportunity 
was favourable for them t<» show what they could do in the way of reproduc- 
ing their species under natural conditions and with this the now Resident Mr. 
(aHerwards Sir Elliot) Colvin agreed. At the suggestion of the Durbar the 
now ponds wore made at Harwan outside the Rukh and another consign- 
ment of ova from England was arranged for to stock them. 

Tho policy of leaving the trout undisturbed in tho stream was amply jus- 
tiAod when the snow water had run off in the summer of 1904. Little tri>ut- 
lots were found in the streams below the reservoir when the water was cut off 
aud subsequent investigation above the reservoir showed their presence in 
nearly every pool below Panchgam in more or less numbers. Earlier in the 
year the new ponds at Harwan were begun and were made of a much more 
permanent character than those destroyed by tho Aood. Three were 
considered sulAoient for the Arst year — two being required for the fresh 
importation and one for some 200 small trout which had remained in a 
spring fed pond at Panchgam when all the bigger Ash hatched from an 
impoi^tion of ova in 1902, which had not been very successful, had been 
transferred to the larger ponds only to be lost in the Aood. When these 
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were tranifemd to their now quarters in July 1904 the largest probably 
did not exceed 6 oz. certainly not 8 oz. in weight, but with more room and 
more food they at once began to grow amazingly. So much so that when 
Lord Minto visited Kashmir in October 1906 a trout of 12^ lbs. in weight 
was supplied from this lot as a special delicacy for his entertainment. 
This fish had increased its size quite 25 times in 27 months. 

Upto to 1905 very little public interest was taken in the work though an 
occasional sportsman visitor who had heard of it drove out to see the new 
ponds at Harwan. Few believed that any great success was likely to be 
achieved. In the summer of that year the new Kesident Col. Pears and 
his wife came out on 27th J une to soe what was doing and lunched with 
me in the Kukh. The stream was still fairly big with snow water, but 
after lunch I caught 8 or 9 nice little trout with fly above the old ponds at 
Panohgam and 1 also saw a very heavy h ih jump in the old ** Temple ” pool 
there. A few days later Mrs. Pears told me with great amusement how 
when she had boon relating their experiences on their return to Srinagar 
one gentleman had remarked Oh ! Mitchell just catches the same trout 
over and over again to make you think there are a lot of them.’’ 

I told one of my brothers of the big fish I had seen and as he was most 
anxious to have a try for it I asked him and three or four others to come 
out and spend the day with mo on the 9th of July. I was delayed showing 
the others the ponds at Harwan and my brother went straight up to the 
pool where 1 had told him I had seen the big trout. When I got there it 
was gasping its last having fallen a victim to the lure of a fly spoon — 
a perfect cock fish of 5| lbs. We had him cooked at once for lunch and his 
fame went out into the land. Fishing began from that day and many big 
fish up to 9 lbs. in weight were killed the following summer when 1 was in 
England— nearly all on spinning tackle. 

With the 1904 consignment of ova a small quantity of rainbow ova 
was shippod, but, being much more delicate than the fatio ova, none hatched 
out and no further attempt was made to introduce the rainbow trout into 
Kashmir till 1912 when we succeeded in hatching out nearly 1,000 alevins 
from a consignment of ova presented by the Bristol Water Works from 
their head works at Blagdon and shipped by my old Calcutta chum Mr. 
(now Col.) W. W. Petrie by the P. 4& O. mail steamer. These dwindled 
down to a very small number before they reproduced their kind, but a fair 
stock has now been established at Harwan and with a bettor understanding 
of special complaints to which this species is liable, 1 hope to soe them 
giving fine sport before long in wa^)r8 which are rather too warm for the 
brown trout. 

In February 1905 the first ova was collected from trout in Kashmir. 
There were only a few ready to spawn and my men had had 
no experience in handling them, so I arranged an artificial spawning 
bed with a wire net trap for the ova and 1 left the trout to select their 
own season. About 2,000 ova were colieoted in the net and of these only 
some 900 proved fertile and hatched out. Unfortunately a Himalayan 
Water Shrew got into the box one night and ate all but one of the little 
alevins. Having done this he found he could not get out again and next 
morning he was floating on the water drowned. l%e following season we 
began stripping the trout and fertilizing the ova and in 1908 a proper 
hatchery was built from which eyed ova up to a maximum of 1,000,000 
have been issued yearly since that time. These have been distributed to 
fry ponds and spring streams all over Kashmir including Gilgit and have 
b^n hatched out oldefly in Pahari boxes well described in Mr. Howell’s 
article on The making of a Himalayan Trout Stream.’* Ova have been 
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also tent to Abbottabad, Kangra, Kulu^ Simla, Naini Tal and Shillong 
(Aaaam) as well as to a number of Native States all in obargo of men 
trained at Harwan, who have conveyed the consignments safely to their 
destination, generally with a loss of loss than 1 per cent, in transit. 
Perhaps the most difficult journey to negotiate successfully was to Gilgit 
on which 200 miles of road crossing passes of 12,000^ and 15,000' had to be 
traversed in December, The first effort was a failure, the ova having been 
frozen, but the second succeeded and 1 understand that officers of the 
Agency now have fair trout fishing in at least one stream. For this Col. 

A. B. Dew and Col. Maopherson have to be thanked. The former having 
commenced and the latter carried out 1 bolievo chiefly on their own expense 
most of the hatchery work in Gilgit with the help of a man from Harwan. 
In the Valley of .I^ashmir most of the more accessible streams suitable for 
trout fishing are now fairly stocked and some of the more distant waters 
have been taken in hand. The high lakes which by many were considered 
unsuitable owing to their being frozen over, in some years as late as the 
end of June, have given one conspicuous success. Unfortunately there is 
a question of sanctity about the lakes so far stocked and permission to 
issue Ashing licences has not been granted by the Durbar. Other lakes 
have, however, been taken in hand with good prospects of success. 

Before closing this account 1 should mention that in 1908 an attempt was 
made to introduce the great Danube Salmon {S. hucho) into Kashmir. Ova 
was arranged for through a well known Continental pisciculturist and was 
shipped via London to Calcutta at considerable trouble and expense. The 
consignment arrived in Calcutta on 9th April (nearly the hottest season of 
the year there) I met and took it up to Kashmir where the little Ash hatched 
out and appeared quite healthy, but none grow to over half a pound in the 
Ant two or three years. An enquiry kindly made on our behalf by Mr. ii, 

B. Marston of the Fishing Gazette*’ resulted in some correBix>ndenco 
being published in that paper in which the Arm who sold us the ova admitted 
that they had been unable to obtain guaranteed ova from the Government 
hatchery and had sent us some fn)m a private hatchery which miyht have 
been a late lot of Salmon (S, solar) ova. The scales of the little Ash indicate 
ed that this was the case. After three or four years respectively the cocks and 
hens of this batch reached the reproducing stage and were experimentally 
cross bred with S. /aria, but the resulting Ash did not grow well. Cross 
breeding was carried on to the third generation with no signs of a ''mule ” 
tendency, but the Ash were not satisfactory and wore Anally all released. 
Some of the original Ash ultimately reached a size of over a pound in weight 
and had the spotty look of a bull trout, but after the early stages, none of 
them seemed to feed well except on live water insects and flies. 

F. J. MITCHELL. 

Seivxqau, Kahhmib, 1918. 


No. XXn.— NOTES ON THE LARVA OF CH^EOCAMPA 
ALECTO, 

I found eggs and larvie of this moth at Rae Bareli, U. P., at the end of 
October and in November 1917. The food plants were the cultivated vine, 
and a small plant growing near marshy ground, with a flower shaped like a 
. elove. 

Hie eggs were spherioal and bright green in colour, about the same sb.e^ as 
the eggs of DaphnU nerii. They were laid singly, usually on the upper side 

of a leaf. 
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Tho larva when iirst hatched was light yellow, with a long thin black horn. 
After the first change of skin ocelli began to appear on the sides. 

At the second change of skin the larva assumed either a green or a brown 
colour. 

In the green from the head and body were green, ivith a darker dorsal 
line. On each side there was a series of seven ocelli on the fourth to the 
tenth body segments, either reddish or blue, ringed with black, and a yellow 
sub-dorsal line commencing at tho second segment and running through the 
ocelli to the horn. Horn long and thin, reddish at the base with a black tip. 
Legs pink, prolegs and claspers green. 

After tho third change of skin tho cotour became yellowish-green, dotted 
witli darker greon. The third and fourth body segments became swollen, 
and the ocelli on the fonrtli sognient larger than the others. Ocelli reddish, 
ringed first with yellow and then dark green. Horn same us before. 

After the fourth change of skin, which is the last before turning to a pupa, 
tho head and tlio first three segments were apple green, the other segments 
yeUow in the dorsal area, greon underneath, dotted and striped with darker 
green. Logs and spiracles rod, horn purple, strong and pointed and curvotl 
sharply downwards. Ocelli greon ringed with yellow anil black. 

When full growii the larva was throe and a half inches long. Tho brown 
form was coloured as follows : — Head and body brown, body dotted with 
brr>wn from tlie fifth segmcuit to tho horn. First pair of ocelli black ringed 
with yellow and black. Seven oblique stripes brown. Hpiracles blue, 
horn purple, legs red, prolegs and claspers brown. 

The pupa was a dirty brown colour, with black spiracles and dark lines 
and dots. In front of the head, ainl joined to it, was a circular fiattened 
sheath, containing the proboscis. 

Tho pupa) were formed at the beginning of November 1917, and the 
moths Imtched on the 1st of March 1918. 

The green and brown foniis both occurred together on the smaUer food 
plant, which had both green and brqwn leaves. All found on the vine 
wore green. 

A large proportion of those roared from the egg assumed tho brown 
form, either at the second or a later change of skin. 


F. B. 800TT, Caitain, l.A. 

Hydbrasau, SiNn, 

12th May 1918. 


No. XXllI.-LIFE HISTORY OF THE ANTHERS A ROYLEI 
(OAK EMPEROR) MOTH. 

On the morning of the Ist September 1917 1 found a male and a female of 
the] moth. The male had just separated from the female. I pinned the 
male and put the female in a box and she commenced to lay her eggs 
immediately. Tlie first eggs hatched on the 11th September, and the first 
caterpillars moulted as under 

1st moult commenced on the I8th September and completed 19th Sept. 


2n(1 

do. 

:15th do. 

do. 

seth do. 

3rd 

do. 

Ist Octi>ber 

do. 

3rd Oct. 

4th 

do. 

9th do. 

do. 

11th do. 

r>th 

do. 

17th do. 

do. 

10th do. 

6th 

do. 

2fird do. 

do. 

24th do. 

7th 

do. 

28th do. 

do. 

80th do. 

8th and last moult 

2nd November 

do. 

3rd Nor. 
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The first caterpillars began to spin their cocoons on the 9th of November 
1917. The first batch of moths from those cocoons hatched on the night of 
the 0th March 191ft. Those wore four males. On the 13th some fomalos 
hatched and wore set out on the night of the 14th Males wore caught on 
them, and the females started to lay on the 15th. The caterpillars from these 
began to hatch on the 25th March 1918. The first caterpillars from this 
batch spun their cocoons on the 20th Juno 191ft. The second batch of 
moths from these turned on the 29th Jidy 1918, and some females wore sot 
out the same night and males taken. The moths laid on the .‘lOtli July 191 ft, 
and the eggs hatched on the 9th August 1918. According to the time th(‘ 
first batch took to spin their cocoons, ue., two months. This batch shoidd 
begin to spin on the 7th October 1918. From this it will be seen that 
there are three batches of cocoons in the year. The caterpillars are easy 
to breed in captivity and copulate freely if kej>t loose in a room. In the 
first batch raised, 1 had 150 eggs, out of which 1 got 1 12 cocoons. 'Pht* 
caterpillars wore fed on oak leaves (Quf'rcuit ^nni^oiraiff). Till the second 
mould had boon taken, the caterpillars were kept in a cardboard box with a 
tight fitting lid. After this they wore put on to branches of the oak which 
were stood up in a bottle with water in it. And this again was stood up 
in a zinc hath tub to prevent any caterpillars falling off, getting away and 
being lost. 

The caterpillars are hardy and are easy to breed, and the silk appears 
to be of good quality, and ought to be of commercial value if grown on a 
largo scale, but nobody in Burma seems to have the enterprise ti> do it. 

lam Bonding you under separate covor males and females of the Anihnoa 
royleif also some empty cocoons of the same. Also a skin of the Wood 
snipe, O, nfitnoncnlaf which was shot upbore last March. 


Maymyo, Bukma, 
}4th Auyust 1918. 


0. W. ALLAN. 

Deputy (V>nservator of Forests, 

Mandalay Division. 


No. XXIV.— A FLIGHT OF LOCUSTS.* 

( With a Plate.) 

The accompanying photograph was taken by Lt.>Col. P. Ti. Bogers, 
K.O.Y.L.I., in 1903, and represents the locusts crossing the compound of the 
Club of Western India, Poona. If a magnifying glass is used the shape of 
some of the locusts in the photograph can be plainly seen. 

R. C. B. ACWORTH. 


Bombay, 14fA December 1917. 

No. XXV.— NESTING HABITS OF VESPA D01iYLL01DES,^a\i%^. 

Specimens of a Wasp Vespa doryllcidesy Sauss., and a dynastinid beetle 
BkAephorus pitiyuis^ Fainn., were recently sent me by Mr. A. J. S. Butter- 
wick, Extra Assistant Conservator of Forests, Instructor, Burma Forest 
School, with the following aooount of the conditions under which they were 
taken 

** On the 22nd of last month (March 1918), 1 had occasion to bum out the 
nest of a kind of yellow wasp (probably a species of Vespa), which had been 
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giving my men and myself a lot of trouble as they had frequently attacked 
us in the dark, and as their stings were extremely painful and long lived. 
The Burmans call them padu$. The nest was located inside the hollow of a 
teak tree near our camp (Pyinmana Forest Division, Burma). To show me 
t^t they did not attack at a distance by day, a Burman shoved his head (this 
was at 11 a.m.) right into the hollow to look for the nest and he was not touch- 
ed. After the nest was well burnt and smoked, it was taken out and shown to 
me. There were altogether (5 circular tiers one over the other. Each tier 
was about 1}'^ thick and was separated from the adjacent ones by spaces 
about broad. The tiers were however joined at Bieir centres to each 
other by 2 or 8 thin pillars of tlie same papery material as the whole nest 
was made of. When looking into these spaces to my great surprise 1 found 
inside them a large number of (apparently) the common three-homed rhino- 
ceros beetle. I could not make out exactly what these beetles were there 
for, as most of them had died from the effects of the fire. The Burmans 
call them ** Padu min'* (King of padus) and allege that they are always 
found in these wasps* nests and that they devour the grubs and young pupos. 
I am * not sure whether what they say is correct, or whether the mother 
wasps sting and paralyse those beetles and bring them to their nests for 
food for their young ones.** 

Tho above is of interest as the nest of Vespa doryllcides does not 
appear to have been described before. Du Buysson, who monographed 
the genus in 1904, says (Ann. Soc. Ent. Franco., LXXIIT, pp. 617-618) 
on the authority of a correspondent in Sumatra, that this wasp 
exhibits crepuscular habits, flying by evening at nightfall, it comes 
to light during meals, and makes off with what food stuff it can seize. 
During the day it appears to bo distressed by the direct light of the sun 
and flies as if deprived of sight colliding with* any thing before it. The 
natives have given it a name which moans blind **. It is very irritable 
and its sting is fairly painful. It lives in old and very thick forests in which 
it makes its nest in the soil.** 

It seems most probable that the beetles were accidentally associated with 
tho wasps, that they wore sheltering in tlie hollow tree and were driven by 
the smoke into the interspaces of the wasps' nest, I should be very glad to 
hear of any other explanation or similar occurrence. 

0. F. C. BEESON, m.a., i.f.b,, 

Forest Zoologist. 

Dbuka Dun, l8fA June 1918. 


XXVI.— MIMICRY IN SPIDERS. 

In a chick-house at Muzaffarpur a few days ago I saw a distinct attempt 
of a spider at imitating a Hymenocallis Lily. The threads of the web were 
to be seen with difficulty against the background and in the centre a cross 
of two or three inch arms had been made to show up white by means of 
many cross threads. Towards the centre the white changed to a misty grey 
colour into which the head of the spider toned exactly. The spider itself 
stood in the centre with its legs doubled together up the arms of the cross, 
the colour of the legs being sepia and cinnamon in bars. The body of about 
half an inch long was for the front two-fffths of a creamy yellow crossed by 
two very fine bl^k stripes and the remainder was a very dark brown, almost 
black, with fine yellow spots and was divided into two nearly equal parts hy 
a broad cross band of cream colour shading to gamboge. 
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Altogether the imitation was most successful, so much so that I thought it 
as well to see if the spider also emitted any scent like that of a lily, but he 
(or she) appeared to have omitted that detail. 

F. CLAYTON. 


Kanohi, lit July 1918. 

No. XXVIl.~ON THE BREEDING HABirS OF SOME MFRIAVODA. 

Very little seems to be known about tlie breeding habits of tlie Myriapoda, 
The two more important orders of Myriapoda are : The Chilopoda and the 
Chiloynatha. 

The former are well represented in India by the family SoolopenJrid€B, 
a group of common centipedes. With regard to the breeding liabits of 
those, opinions ditier considerably. Sinclair, in the Cambridge Natural 
History, Vol. V, p. 89, says: ** The Scoloj)endrideii are said to bring forth 
thrir young alive, but 1 think the evidence for this is unsatisfactory. What 
have been taken for the young SctAtypendndee are perhaps the largo sporma- 
tophoroB of the male, which are not unlike a larval Myriapod in sir.o and 
shape. I have never been able to observe the process of breeding in this 
family. I have had the spermatophores sent mo from Gibraltar as '^eggs*', 
but a little examination soon showed mo thoir real character.” To what 
genus those spermatophores belong. Sinclair tloes not tell us. The informa- 
tion given by Sedgwick in Vol. Ill, p. 600 of his Student’s Text-book of 
Zl(K)logy goes a little further. He says : ** Tt has been stated that some of 
the Scolopendrida* are viviparous. However this may bo, the majority of 
the Chilopods appear to be oviparous. Lithobius lays its eggs singly and 
rolls them in the earth. The European species of Scolopendra lay (in June 
and July) from 15 to 88 eggs (about 8 mm. in length) in the earth (8 to 8 
cm. deep) and roll themselves round them, protecting them from contact 
with the earth and keeping thoTn moist by a fluid secretion until they are 
hatched, which takes place after some weeks, (ieophitm also has been 
observed to take care of its eggs in a similar manner. ” Hayek (in Zoologie, 
Vol. II, p. 172) is more general in his statement. According to this autho- 
rity no union takes place between the two sexes. The male spreads a few 
threads on the ground and attaches its spermatophores to the network. The 
female walks over the threads and roceives the spermatophores into the vagina . 
VerhoofF is more definite. He distinguishes two classes of Chilo 2 }odai 
The females of one lay thoir eggs singly and cannot, therefore, take 
care of the eggs and the young ones. To this class belong, v.g , the 
Soutigeridce. The females of the other class lays a number of eggs into a 
hole and surrounds or covers them with her body. Here belong the 
GropMfider and Scolopendrider. 

Tt is apparent from these statements that our knowledge of the breeding 
habits of the Chilopoda is very meagre, and sometimes contradictory. It 
seems that almost every species has to be observed before we can draw 
general conclusions. 

1 have repeatedly had occasion of observing one of the common centi- 
pedes, Soolopendra mot^mtam, L., at Khandala as well as in Bombay. The 
full-grown Centipede is about 10 cm. long, with a metallic lustre on its 
back, the undersurface being yellow. At Khandsla I have seen eggs in 
the months of May and Jnne. The eggs numbered from 20 to 80. They 
are elliptic, soft, surrounded by a thin tough skin, and of a cream colour. 
They were loosely stuck together by some glutious substance and 
ponld easily be separated from each other. The mother Centipede takes 
pare of her eggs by winding herself round them and keeping the eggs 
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together with her legs and keeping them away from theTsoil. After some 
period the eggs are hatched and the young ones emerge qnite soft and 
white, about 1 cm. long. The mother nurses also the young ones in the 
same manner for some time. 'When they are big enough they have to look 
out for themselves. 1 have observed the young ones in July in the persis- 
tent leaf -sheath of a Palm. 

As to the other order of Mynopoda, viz,, the Chiloynatha or Millipedes, a 
little more seems to be known with regard to the breeding habits, though 
even here some writers have been generalizing too much. Sedgwick v. g. 
says that the eggs are laid shortly after copulation, in masses in damp 
i^arth, under stones, etc. Somotimos a kind of nest is made, and in some spe- 
cies the mother keeps watch over the eggs."* Hayek makes the same state- 
ment. Sinclair w'ho succeeded in bringing some specimens of Tolydesmta* 
alive from Madeira to England, and in getting them to breed, observes that 
their way of laying eggs and making a nest resembles that of Julu% which 
18 known to lay 60 to 100 eggs at a time in a small nest in the ground. 1 
have been able to observe a species of Polydesmus in Bombay, in the month 
oi October. When removing a plant with the soil from a ftower pot J 
noticed on one of the pieoeH of a broken flower jiot (which the malis use ti> 
put inside in the bottom) a doine-like structure made of earth and about 
I cm. in diameter. On opening it I found a young Polydesmm curled up in 
the cavity of the dome. It was about 1 cm. long, quite soft and completely 
white. On examining the other broken pieces of the flower pot I found 
5 or 6 more of those domes, each one containing one young Polydesmus, 
From this it is evident thal at least one Indian species of Polydesmttn does 
not lay its eggs in masses, but singly, enclosing each in a mud dome. 
What the young Millipedes are feeding on during the first time of their de- 
velopment I cannot say. But it seems that the young larva eats its own 
moult, as, in some cases, I have seen only half a moult left in the cavity. 
Of course this self-devouring process cannot increase the size of the larva, 
and I wish to add that 1 have not seen them actually eating the moult. 

0. McCANN. 

St. Xavier's Colleur Bioloqioal Laboratory, 

Bombay, April 1918. 

No. XXVIII.— NOTE ON A NEW UNDESORIBKD SPECIES OF 
CYNODON BY K. RANGACHARI AND 0. TADULINGAM. 

( With a Plate), 

Specimens of this grass collected in tlie Godavari District wore left 
unidentified for want of sufiioient material. We obtained last year sufficient 
mati*rial by growing plants from a specimen collected on the Nilgiris near 
Kallar. This is named Cynodon interrnediut, as it resembles in certain 
respects Cynodon dactylon on the one hand and Cynodon barber* on the 
other. 

Cynodon intet*inediu$, sp. nov. 

This grass is a widely CDeping perennial. 

The stems are slender, glabrous, creeping superficially and rooting at the 
nodes, but never rhizomiferous, leafy with slender erect or gcnicnlately 
ascending flowering branches, and varying in length from 12 to 18 inches ; 
nodes are slightly swollen, glabrous, green or purplish. 

The leaf-sheath is smootii, glabrous, slightly compressed, sparsely iMarded 
at the mouth, shorter than the intemode, except the one enclosing the 
peduncle which is usually long ; the ligule is a shortly ciliated rim. 
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Tho leaf -blade is linear^ fiat, finely acuminate, scaberuious above the 
margins, smooth below except in some portions of the mid rib, ^ to 7 inches 
in length and to ^ inch in breadth. 

The infiorescence consists of four to eight long, thin, slender, slightly 
drooping, digitately arranged spikes, 2 to 4 inches long on a long smooth 
peduncle ; the rachis is tumid and pubescent at its base, slender, somewhat 
compressed and scaberuious. The spikelets are rather small,, narrow, 
greenish or purplish, inch long or loss ; the rachilla is slender, produced 
to about hall tho length of the spikelet behind the palea. 

There are throe glumes. Tho first and the second glumes are lanceolate, 
acute or acuminate, one-nervod, keel obscurely scabrid, very unequal, the 
first glume being always shorter than the second glume. Tho third glume 
is obliquely ovate-oblong, chartacoous, longer than the second glume, obtuse 
or subacute, and three- nerved ; the margins and keel with close sot 
clavellato hairs pointed at tho apex ; palea is chartaceous, 2-keeled, 
keels obscurely scaberuious and without hairs. There 4re throe stamens 
with somewhat small purple anthers. Ovary with purxdo stigmas and two 
small lodicules. Orain is oblong reddish brown, with a faint dorsal groove. 

Tho species is closely allied to the cosmopolitan species Cynodon dactylon, 
Pars., and to another now species Cynodon barheriy Hang. & Tad., des- 
cribed in tho journal of the Bombay Nat. Hist. Society, Vol. 24, Part IV, 
page 846, and it is therefore named Cynodon mtei^mediun. This grass 
ditlers from Cynodon dactyton, Pers. (1) in not having undergrmmd stems 
and having only stems creeping and rooting along tho surface of tho ground, 
(2) in having loss rigid leaves, (6) by having longer, slenderer, somewhat 
drooping spikes and narrower spikelets, (4) by having the first tw'O glumes 
always unocfual, tho 2nd being longer, (5) by having clavoUate pointed 
hairs on the margins and keels of the third glume and 6 by having smaller 
anthers. Compared with Cynodon barberiy this plant is more extensively 
creeping with longer slender branches and the leaves are usually very 
much longer and the third glume is longer than the second. 

Di$tHbution . — Ho far, this was collected at (lokavaram in Godavari 
Bistriot (No. 8262), in Chingleput (No. 11488), Tinnevelly District (Nob. 
I;U29 and 16269) and at Kallar on the Nilgiris (No. 13988). 

Explanation of Plate. 


Fig. 1 Full plant. 

„ II. Spikelets and parts of a spikelet. 

I. front view of a portion of spike ; 2. back view of a portion of a 
spikelet; 3. spikelet; 4. first glume, 6. second glume ; 6. third glume; 
7, palea ; 8. lodioulcs, stamens and ovary ; 9. hairs on the third glume , 
10. grain. 

K. UANGACHAUi, 

Govt. Lecturing Botanist. 

Goimbatobb, 4fA ApHl 1918. 

No. XXTX.—A VARIETY OF BUTEA FRONDOSA. 

In March 1918, while inspecting villages in tho Manpur pargana (British 
area) in the Central fndia Agency, 1 came suddenly on most glorious sight. 
A single tree of golden yellow Bntm frondosa. Tho tree is about 30 feet 
high and was at that time a mass of blossom. Tho flower iliffers in no way 
from the ordinary variety except in colour. The Forest Ranger, who was 
with me, said that in the Central Provinces, to which service ho belongs, ho 
had seen a yellowish white variety, but noting like this. The colour in this 

If 
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case is similar to that of a Sun* (lower. A variety which would appear to be 
similar to that found in the Central Provinces is referred to in Vol. VI of 
the Journal, 107. Neither the Flora of British India, Brandis, 

Gamble or Talbot refer to any such variety or this. 1 have secured its 
seed, some of which 1 sent to Mr. Millard, and it will be interesting to sec 
if it flowers true. 

C. E. LUARD, Lt.-Ool„ 

Manpub, C. X., Political Agent in the Southern States 

June 18 1918. of Central India. 


No. XXX.— THE EDIBLE DATE-PALM IN BOMBAY. 


On the 11th July Mr. Millard sent me the fruits of the Date*Palm 
(Phcmix dactylijera), growing in the Bombay University Gardens. The 
maleo informed him tliat the tree fruited every year and that the fruits 
fall off before they are mature. 

The fruits are green or yellowish green and about 1 inch long. The 
complete absence of a sued shows that they have apparently not been 
tortilized. There is a small empty ca*vity in the Hosh which imitates in its 
shape (but not in its size) the stone or seed of the fruit. 

The usual process after fertilization is this : Out of the throe free simple 
ovaries of the flower onl ono ripens into a berry, the pericarp becoming the 
pulp which contains a stone ” or seed. The latter is a solid mass of homy 
perisperm with the embryo embed<1ed in a small cavity a little beneath the 
surface, its place being indicated by a papilla on the surface. 

In the fruit under examination the pericarp alone has developed, the rest 
being abortive ; each fruit is supported at its base by tlie complete perianth 
thus showing that only one of the 3 ovaries has developed into a (seedless) 
fruit, whilst the others have disappeared. 

Of these facts one is old, and one seems to be new. It is wtdl known that, 
ill case there is no pollination, all three of the ovaries will develop, but will 
be seedless and the fruit will be inferior. In our case, however, only one 
ovary in each flower has ileveloped, a behaviour quite different from what 
has been observed up to now (at least to my knowledge). Is it not |)Oiisible 
that the stimulus for the fonuation of the fruit was given by i>olleu of the 
Wild Date Palm {Phosnix sylvesinn), hut that the stimulus was not sufficient 
to produce a seed ? It would be easy to ascertain this point duripg the 
flowering season of the Palm. 


E. BLATTER, m..i. 

BOTA.KIOAL Laboratouy, 

St. Xavibr’s Collsuk, 

Bombay, July 1018. 


No. XXXI.-OLEANDER POISONING CAMELS, 


Does anybody know why Oleander is such a deadly poison to camels 
The theory here is that the leaves choke the camel, and that dried leates 
are more fatal than green ones. Is it known what the poison is,, and what 
antidote, if any, there is P A man in the Tele^piph Department* ^Id me 
to-day that he had saved the life of one of his riding camels by giving it 
within i hour of its eating the oleander leaves, 2 botfies of tea, 8 bottles of 
strong solution of permanganate of potash, and two bottl^s^ ojF, jghoe f 
Apparently no symptoms of poisoning were seen. 
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Of course the purely local systems of treatment for all camels' diseases are 
(1) branding, preferably as far away from the seat of tho disease as possible, 
e.p., heal for a toothache and (2) ghi, kerosino oil and sweet oil in varying 
proportions internally or externally. But I have never met any one yet 
who really knew anything about camels. 

J. E. B. HOTBON, Capt. i.a.k.o. 

PAMJGUic, lia NrsifKi, 

March 1918. 

[The Uevd. E. Blatter, commenting on the above ^uory writes: 

Before speaking of the poisonous qualities of the plant mentioned by 
Oapt. Hotson, L wish to make a remark on a systemalio point regarding 
two species of Nenum, 

Nerium odomm^ Boland., has been found up to now in Afghanistan, Balu- 
chistan (Persian as well as British) up to 6,000 feet, in tho outer N. W. 
Himalaya up to 5,600 feet, in Central India and China, it has a prodeloc- 
tion for rocky stream bods or ravines and river beds which are dry in 
winter, it is generally grown in Indian gardens with single and double 
white or pink dowers. Net turn oleander^ L., however, is a common shrub in 
the Mediterranean region, Western Asia, Syria and Kurdistan. Kirtikar 
wrote in Vol. XI, p. 254 of this Journal: It must now be considered 

that the Neriuvi odorum ... is no other than the I^enum oleander of the 
Mediterranean coast, barring developmental dillorences due to climatic 
influences. Linnieus is after all right in considc'ring that they were 
identical plants. However much the corolla may vary in the two plants, 
we have the high and un({uoHtionablo authority of Brandis that the fact 
of a mere climatic variation of tho corolla docs not artt>rd distinctive 
characters of a reliable kiml. Special parts may vary, but yet their variation 
need not go to multiply varieties wdiich may reasonably biJ classed under one 
and tho same species." 

It seems to mo that, if we want to settle this point, we have to compare 
wild-growing specimens of the two spocies. It is no use taking plants which 
have boon undor cultivation for a long poriod. Capt. Hotson has sent us 
specinions <jf what wo consider to bo Nerium odorum from various parts of 
Persian and British Baluchistan as well as from Makran. In most cases we 
are sure that they have not boon introduced or cultivated in those localities. 
They diti'er from Nerium oleander in the following points : — Th<j plant is less 
robust ; tho leaves are commonly narrow and more distant ; the branches 
are angled ; the calyx lobes are erect (in wild specimens of Nerium oleander 
they are spreading); tho appendages of tho corona are cleft into numerous 
fdiform segments, or are trifid, tho lateral segments being linear, tho 
central one short-triangular (whilst in Nerium udorum tho segments 
of the appendages are short, irregular, and not linear or filiform ; tho 
appendages of the anthers are protruding { not protruding in N, oleander) ; 
the fruit is 6-9 inches long (in N. oleander 3-6 inches), tho flowers are frag- 
rant (in N, oleander inodorous). I am inclined to think that all these 
diflerenoes taken together justify our retaining A. odorum as a distinct 
species. 

Now to tho poisonous qualities of tho shrub. Here we need not make 
any distinction between tho two species, as experience has shown that both 
exhibit the same toxic properties. Pliny is tlie first to mention the Olean- 
der. He writes ; The rhododendron (our Oleander) has not even found 
a name in Latin. They call it rkododayhne or nerium. It is strange that its 
leaves should be poisonous to all quadrupeds, but to man au antidote 
agaiust snake-bite, if they are taken in wine together with rue. Also 
cattle and goats arc said to die if they drink of the water in which the 
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leaves have been soaked.*’ (Plin. Nat. Hist., XXllI, 11, 90 (Edit. Tenb.) ). 
Dioscorides, a contemporary of Pliny gives even a description of the plant 
and adds : A well-known bush which has longer and thicker leaves than 

the almond tree. It grows in gardens, on coast lands, and beside rivers ; 
its blossoms and leaves have a bad ofiect on dogs, asses, mules, and most 
quadrupeds ; but taken with wine, they are wholesome fur men against the 
bite of animals, especially if mixed with rue ; but when the smaller 
animals, like goats and sheep, drink of this, they die.” Palladius says that 
mice can bo destroyed by atop] ingup their holes and passages with Oleander 
leaves. Considering that tlio Homans received the name of the bush from 
Greece, it is dilHcult to understand that not one Greek ariter mentions the 
plant. 

To the Hindus the poisonous qualities of Oleander have been known for a 
long time. It is proverbitd among females of the hills,” says Dymock, ** to 
bid each other go and oat the root of the Kancr. Ainslio also refers to its 
use by Hindu women, when tormented by jealousy, and Broughton says that 
it is well-known and extensively used in the Bombay Presidency as a 
poison, the juice from the red variety being considered the strongest and 
most fatal.” Balfour mentions that the camels eat leaves and usually die 
in consequence of it. 

Chemical analysis has shown that the leaves of the Oleander contain two 
substances which are chemically difterent and free of nitrogen, vtz., Olean- 
drin and noriin (^). Both are non-orystallisable gJucosides, almost 
insoluble in water, (lloandrin forma amorphous masses which are soluble in 
alcohol, ether, and chloroform, but only slightly so in water. Neriiii may 
])rove to be identical with digitalcin, but in the meantime it goes under it» 
specific name. Sohiniedeberg, who examined leaves of the African plant, 
was able to separate a third product, which ho called neriantin. Regarding 
its chemical and physiological pioporties it is similar to cligitalin. 

Both, oleandrin as well as neriin, arc heart poisons and their effects 
fairly agree with those produced by digitalin (the poison obtainod from the 
foxglove, Di(/Ualu purpurm), Iho pulse frequently diminishes in tho first 
stage, while tho pressure of tho blood rises ; then the bkM)d pressure as well 
as the pulse frequency become abnormally low, and finally tho pressure 
remains low, whilst the pulse beats above the normal frequency. When tlie 
pulse becomes very low, it is natural that a feeling of constriction and 
uneasiness in tho chest comes on (called choking in Capt. Hotson’s letter). 
But the aspect of oleander-poisoning is not always so uniform and tho 
symptoms may bo altogethur puouliar in cortain cases. Interesting 
instances have boon described in the Transactions of Med. and Phys. Boo. 
t>f Bombay. 1857, 1858 and 1850. 

The antidotes, too, are tho same as those applied against digitalin poi- 
soning. Wynter Blyth reconiiiiends the following : 

Empty the stomach by the tube or pump, or administer a subcutaneous 
dose (4 drops of apomorphine, or give a tablespoonful of mustard in water, 
or sulphate of zinc. 

** Follow up with strong tea, or half a drachm of tannin, or gallic acid in 
aqueous solution. 

** A very small dose of aconitine nitrate in solution (say 1/200 of 
a grain may be injected subcutaneously and the effect watched ; if 
in a little time it seems to be good, repeat the dose. On no account 
let the patient rise from the recumbent posture, or he may faint to death. 

** Stimulants in small doses may be given frequently by the mouth, or, if 
there is vomiting, by tho bowel.” 


0) A. Wynter Blyth, Poisons. London, 1695. 
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It is uot easy to seo the use of permauganaio of potash anil ghi, which 
were recommended to Captain Hoison. If a good eifect followed the 
administration of the medicine mentioned, it must be ascribed to the tea 
on account of the tannic acid it contains. — K. B.] 

No. XXXII.— NOTES FROM THE ORIENTAL SPOKTINO MAGAZINE, 
NEW SERIES, I8(J9 to 1879. 

Beartt ; The late Colonel Nightingale speared many boars in the Hydera- 
bad country, mostly, if not entirely, otf Arab horses. 

At pages 82 to 83 of Vol. XI a contributor relates the spearing of a 
number of bears, and some hyteiias, in the Nirnial jungles (Hyderabad, 
Deccan) and relates the amusing sequence to a visit of a inan-eatnig tiger 
to his camp. Tlio local ** Cutwal ” or Jemadar of ToJire suggested the 
artful dodge of dressing up a sheep in garb of a man ! The device was 
tried and did not answer, and indeed appeared, as w ell it might, to keep 
the tiger away fr(un the camp. 

At pago 101 the oxciting sport of spoaring bears by moonlight is graphi- 
cally told. 

, IthhiooeroR : A sportsman, ** T. A. D.,*’ relates in ViJ. IX, J^70, p. 337, 
f'f ser/.f his sport in shooting Rhinoc^'ros, in iho Bhutan Dovars, otV an 
elephant. No wonder that those unfortunate animals have woefully docreas- 
od in numbers I Such sportsmen were not entir ly to blame as witness the 
following : *• W ’’ writes at p. 038. ** 'I'he sh< siting in the Dovars will not 

last much longer. I was credibly informed that the “ Balilw^aris or shikaris 
had killed no less than 200 Rhinoceros.*' 

Here is ** T. A, D ’s ’’ account of his own doings. The sun had sot for 
some time, and 1 was obliged to give in : but 1 had bagged live rhinos in 
in that one day, and had wouudod at least five times five more, a good 
many of which must have died. . . .My hands were blistered and bleed- 

ing with loading and 1 had broken tw'o ramrods. 1 must have iired at least 
a hundred shots that day."' The rifle used was a 1 2 boro and the locality 
East of the River Torsak near Patla Khowah in the Bhutan Dovars. 

WolveB : There are recorded several instances of the riding down and 
spearing of wolves, and also of black brick. An instance of wolves hunting 
by concerted plan is also related. 

The Wild /Iss : At p. 276 of Vol. VI, 1873, is an account of the hunting 
of wild donkeys in the Kunn of Cutch. Some 30 to 30 horsemen took part 
in the drive which resulted in one young ass being run down and captureil 
in 3 hours and 3 minutes (0-26 to 9-30 a.m.) the distance covered being 
estimated at 40 miles. 

Fdf'iouH incitlenfsx In Vol. TV (p. 328) a contributor writes that near 
Dohra Dun, a panther was killed by a Ghoorka recruit who threw a stone at. 
it and fractured its skull. The man came on the beast as it was drinking 
at a pool in a nala. 

It is not uncommon in the Lower Himalayas for panthers to be killed by 
the hillmen with their axes, but the doing in of a panther by a hand thniwn 
stone must be a very unique performanoe. 

At p. 83 of Vol. XII is a note of an elephant having been bitten by a 
mad dog, and dying of hydrophobia. 

The spearing of a nilghae off Arab horses in Kathiawar is related : not a 
diffioult feat in suitable ground. 

The ** Pheo ” call : In the same volume a contributor writes that the 

Pheo " call is uttered by a jackal and that this cry indicates that some 
wttd beast of the feline tribe is afoot. This is also the writoFs experiency, 
though it is not infallible, as on one occasion the cry was clearly caused be 
the presence of a hymna. 



31Q JOURNAL, BOMBAY NATURAL HIST. SOCIJSTY, Fol. XXVJ. 


Crocodiles : One wonders whether the eyes of the oontribntor of the 
following note did not deceive him. He relates that he saw yonim 
alligators (tie) entering their mothers* mouth and going into her siomaoh 
and coming out again ! (Vol. II, p. 1621). 

Buffalo : At p. 1373, Vol. VI, is a record of a cow buffalo killed in Assam; 
npms 13' on the outer curve and iSf iSf* tip to tip. 

' Doe chinkara : A doe chinkara with 9^' horns is recorded. This must bo 
nearly a record.** The writer has heard of an II" head having been 
lately obtained in Sind, but has not yet been able to procure 
verification of this. 

At nage 1 of Vol. IV of 1871 is an interesting sketch of head of a doe 
antelope with horns. The animal was shot near Ahmednagar. 

Red Ants : The following assertion deserves a paragraph all to itself : 
" Oastor oil smeared round the tree trunk and boughs above and below the 
sitter in a tree wiU keep off the red ant.** If this be so, it is worth knowing ! 
Many a sportsman has been speedily dislodged by the vicious* red ant with 
its vitriolic bite. On one occasion ^e writer lost a shot at a panther solely 
owing to the attentions of red ants. 

aSnipe shooting : A Subaltern in the Arrakan Battalion won a wager that 
he would bag 100 couple of snipe in six hours. He won his bet, shooting 
126 couple between 10 a.m. and 4 p.m. using two muzzle loaders. His 
performance was verified by the chaplain, and a voty fine performance too. 

tSome curiosities in Natural History : The greediness and voracity of 
eels is well-known, but the eel of 2*-4" choked by attempting to swallow 
a brother eel of must have had a most unusual twist to his appetite. 

Frank Buckland relates a fight between a scorpion and a mouse in which 
the latter was viotoriotis. Combats of a similar kind — Scorpion versus 

Jerrymundlam ** — a species of spider with jaws in four segments used to 
afford much after dinner amiisemont at a small military station a good many 
years ago. The arena was the surface of table cloth covered by an inverted 
finger bowl. Victory went either way according to the agility of the comba- 
tants. The point of attack, as in case of the mouse, was the junction of 
poison bag to the body, but, contrary to the experience of the mouse, the sting 
of the scorpion used to be very speedily fatal to the spider. 

Birds : At p. 81 of Vol. VI, 1873, is a very useful list by A. Manson of 
the birds of Orissa. The English and Ooria names are given. 

A list of the Orissa Mammals is at page 458 of Vol. V, 1872. 

Some carefully ascertained weights of Florikon are given : 

Four Cooks .. 18J 18 J 16} 16J ounces. 

Four hens .. 23^ 22} 21 18 ounces. 

Mahseer Fishing : Several contributors give short accounts of the excellent 
Mahseer fishing to be had in Assam. No doubt similar sport can be had at 
the present day. 

1 1th to 16th February . . 42 fish av. 20} lbs. 

19th to 26th December . . 28 „ 3 to 40 lbs. 

2l8t Oct. to 22nd Nov. (1876) 34 „ av. 31} lbs. 

Among these were several over 60 lbs. and one of estimated weight of 80 lbs. 
Length of this fish is given as 6*-3" with a girth of 3*-G". Calculated by the 
use id formula the weight was 148 lbs. 

Some Shikar t The bag made by a party of gnns in the Terai in 1870. 7th 
to 23rd April is worth recording. 

18 tigers. 

27 buffaloes. 

186 deer. 

42 pigs, &c,f 240 head in all. 
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Oid Jifaffivunes : Roferonoa is made to some old sporting magaiunes, 9 tz . : 

8tooqueler*s Bengal Sporting Magazine, 

Hume’s India Sporting Review, )847, 

Bombay Sporting Magazine, 

and it would be of interest to collate from these, and also from the Old Series 
of the Oriental Sporting Magazine (oiroulated 1821). The writer hopeo to be 
able to do this at some future time. 


Bombay, April 1918. 


R. W. BURTON, Lt.-Ool., 
Indian Army. 


No. XXXITl.— NlLGllU TRAP FOR CATCHING WILD ANIMALS. 

The man in the photograph with the trap is an Irula, one of the jungle 
tribes found on the lower slopes of the Hills in S. India. This particular 
one comes from below Kil Kotagiri in the Nilgiris. Ho made these traps 



himself of bamboo : the size shown is for small game : such as hares and 
jnngle-fowL They can be made largo enough, I am told, for animals as 
bi^ as a tiger : at least the fall trap is used for them. Curiously enough 
thii tribe has no weapons for hunting : such as bows and arrows nor 
dings. 

PHILIP GOSSE, Capt., k.a.m.o. 

Poona, 27M July 1918. 
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No. YXEIV.^ELEOCHARIS C0NQE8TA, DON., IN THE BOMBAY 

PRESIDENCY. 

On tho 6ih October 1918 while working the marsheB below Dovarayi 
Station on tho M. S, M. Railway, 1 came across the abore sedge. This is 
new to the Presidency and was not included in my account of the Bombay 
Cyperaeem, tho second instalment of which (including the genus Eleoohans) 
is included in this Number. This sedge is common on the Nilgiri Hills. 
Us occurrence, as well as the occurrence of Kyllinya melanosperma, Neos, 
{ride p, 700 of the last Number), shows that tho marshes in the forest re- 
gions of North Kanara and South Belgaum are suited to tho sedges of tho 
highor Southern Mountains, and further species may be expected in thit 
future. In the olavis to Klewhane this species follows E, chictaria, and its 
description is as follows : — 

“ Tufted, 4-8 inches, stems striate. Uppennost sheath truncate with 
a small subulate projection from just below tho top. JSpikelot one, inclinod, 
usually proliferous and viviparous, about { inch, ovatn, acute, dark. Bristles 
dirty white or pale brown, as long as, or longer than the nut. Stylo 8-fid ; 
base very large. 

Rare. Marshes on the crest of tho Southern Ohats.” 

Another of the rarer Bombay sedgos which I found in tho sauio marsh is 
Fimdnstylia acuminata^ Vahl. 


L. J. SEDaWIOK. 


DniiEwaB, Oetober 1918. 
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PROCEEDINGS 

OF THE MEETING HELD ON 16th APRIL 1918. 

A moetiug of members and their friends of the Bombay Natural History 
Society took plaoe on Tuesday^ the 16th April 1918, Mr. John Wallace 
presiding. 

The election of the following 28 new members since the last meeting was 
announced: — Mr. Amir A. Ali, Mahboobnagar, Nizam’s Dominions; Mr. E 
0. Thatcher, Sahuspur P. O., Dchra Dun District; Mrs. C3. A. Waihen, 
Amritsar ; Mr. 0. Norman, Rangoon ; Mr. Duncan Cameron, Khaur, Findi- 
ghob ; Capt. S. T Sheppard, Bombay; Mr. A. J. H. 'J’ietkens, Darjeeling, 
Mr. J. Fernandes, Pachmari; Mr. C. H. Langmore, Lopchu, Bengal; Dr. M. 

V. Mehta, M R O.P., L.M. S., Bombay; Mr. L O. Kharo, B.A. (Cantab.), 
Bombay; Capt. E. A. H. Mackenzie, Jask; Mr. A. E. Donaldson, Rangcnm; 
Mr. 0. H. Q McConnell, Ceylon ; Mr. James Erskino, Ceylon ; L’nd Lt. (S. H. 
B. Hopkins, Bangalore ; Mr. D. P. Frenchman, B.A., B.Sc., Bombay ; Lt. J. 
Stuart Harrison, Secunderabad ; Lt. Donald Lowndes, Wellington; Mr. B. 
#W. Drury, Chanda, C.P.; Mr. D. F. Sanders, Hyderabad, Deccan ; Mr. J 

W. K. Fellowes, Satara; and Dr. A. J. Kohiyar, Bombay. 

The following contributions to the Museum were received since the last 
mooting : — 


Contribution. 


Locality. 


Donor. 


1 Persian Gazelle (alive) (6'c- ] 

zeVa sp.) 1 

2 Persian Gazelle skulls. . ^ 

1 Sind Ibex {Capara hireu$) ! 

41 BirdV skins J 

2 PorcupinoB (Hyatrix sp.) 

1 Hare (Leptia sp.) 

2 Gazelles {Gazella sp.) skulls 

and masks. 

62 Birds’ skins j 

1 Large Indian Civet ( F.l 
Kibetha), 

1 Spotted Tiger Civet (P. 

pardieolor). 

2 Sikkim Water Shrews (W. 

iikkimemiB), 

16 Bats 

2 Pigmy Shrews (J\utAyural 
peroteti). I 

2 Snakes . . I 

1 Flying Squirrel (Petaurisfa sp.) 
1 Small Fl^ng Squirrel (JET. be» 
hne). 

1 Bengal Porcupine (JET. benya^ 
Imtii) skeleton. 

I Indian Wild Dog (C. dukhu^ 
nautf). 


Shustar, Persia . 


Major F. M. Bailey, 
C.I.E. 


Mesopotamia. . . Capt. C. R. Pitman. 


Sikkim 

Mr. C. H. Dracott. 

Assam 

„ 0 Primrose. 

Basrah 

Sir Percy Cox. 

Garhwal 

Sandoway 

Mr. A. E. Osmastou. 
„ F. C. Purkis. 

Chittagong 

„ F. Boxwell. 

Ohittore.. 

„ C.B.C, Fischer. 
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Contribution. 

Locality. 

Donor. 

1 Small Indian Civet ( P. malac^ 

Nilgiris . . 

Mr. J. Harding Pas- 

cen$i$). 


coe. 

1 European Bustard (0. tarda ), . 

Qizil Robat, Moso« 

Lt-Genl. Sir R. 

potamia. 

Egerton. 

31 Birds’lskins 

Mesopotamia 

Lt. R. B. Cheesman. 

1 Closo-barred Sandgrouse (P. 

Muscat 

Capt. C. W. Sand- 

liehimsteini). 


ers. 

) Bam Owl (S,Jlawinea) . . 



1 Arabian Viper (JR, coioratus) > 

Do 

Do. 

Scorpions, Insects, etc. . J 

1 Hack (CorviM /ruffiUffos) .. \ 

1 Wator-Iiail (H, aquatie^iR) . . J 



Mosopotamia 

Capt. R. Hobkirk. 

3 Great Indian Bustards (K, ed- 

Dwarka . . 

Mr. W. D. Ciimming. 

ivardii) 



10 Snakes and a fow Scorpions . . 

Muscat 

Maj. C Gharpurey. 

12 Snakes 

Siam 

Dr. Malcolm Smith. 

1 Hardwicke's Tortoise (T, hard- 

Wano 

Capt. W. B. Cotton. 

wtckei) (alive). 




Minor contributions Mr. H. A. Fyzoo, Mrs. Drakin, Dr. Kow, T. W. 
Forstor, J. A. Duke, and A. M. Kinloch. 


OF THE MFiETlN(i HELD ON 30th JULY 191«. 

An ‘ At Homo ' of members of tho Bombay Natural History Society took 
place on Tuesday, the JiOth July 1018. 

Tho election of tho following 30 members since the last mooting was 
announced Mr. H. W. Joynson, Nakon Lampang ; Dr. S. R. Machavc, 
L.C.P. & S., Bombay ; Mr. R. W. Scaldwell, Hassan ; Kumari Shri Ba- 
kuverba of (tondal ; Major J. E. Hughes, Bombay ; Mr. F. G. A. Macaulay, 
Madras ; Col. W. J. Boyts, U.A.M.C., Bombay ; AJr. Philip "Watson, Rap- 
goon ; Capt. D. MacLachlaii, I.A.U.O., Panjgur ; Mr. H. Dawson, Chitoor ; 
The Principal, Muir Central College, Allahabad ; Mr. 0. M. Wise, Bombay ; 
Oapt. D. H. Coats, R.A.M.C., Karachi; Mr. L. S, White, Cawnporo ; The 
Juuagadh Durbar, Junagadh ; Mr. B. H. Hayes, Moiktila; Lt, A. D. 
McDonough, Cawnpore ; Mr. H. Donaldson, Bombay ; Capt. B» B. y. 
Dodds, 1. A., Bombay; Oapt. N. L. Angelo, Mesopotamia ; The Principal, 
Dow Hill, Training College, Kursoong ; Mr. T. A. Martin, Penang ; Capt. 
Kumar Amar Singh, Delhi ; Mr. T. B. Hawkins, Bombay ; Mr. D. JJ. 
Gomme, I.A.R.O., Calcutta; Lt. P. »S. Humm, Dagshai; Capt. H. 
Hobkirk, Mesopotamia ; Major 0. 0. Crosthwaite, I.A., Bannu ; Major A. 
MarshaU, D.S.O., Quetta ; Col. G. C. Ogilvie, Quetta ; Mr. Lai Rapi 
Pratap Singh, B.A., LL.B., Debra Dun ; Miss B. Wooldridge, Bombay ; 
Mjr* B. A. Fernandes, Bandra; Mr. G. Wrangbam-Hardy, Da^eeUng; 
Capt. G. H. deC. Martin, Mesopotamia ; and Miss Mabel £, Pibell, 
Madras. 
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The following oontribations to the Museum were received since the iMt 
meeting 


Contribution. 


Locality. 


Donor. 


819 Mammals ^ 

62 Birds* skins . . I 

Snakes and Botanical Speci- j 
mens. J 

1 Serow skin and skull . . ^ 

6 Indian and Burmese Wild j 

Dogs (6\ dukhunensis and j 
ruUlatiB), > 

5 Five-striped squirrels (C. j 

guinqtie$tnatu«). | 

2 Golden Cats {I, temmineki) J 

1 Jungle Cat {F, ohaua) , . 

2 Hares {Lepua sp.) . . 

3 Birds . . 

2 Leopard Cats {F.b^galmaia) 

1 Cat Bear (A.Julgrria),. 

1 Tibetan Fox { F. fernlatua) 

1 Flying Squirrel {Tt^oyop- ' 
tema sp.). 

1 Marmot (Arctomya 
layanus), 

1 Lynx (/*. lyn.r) skull. . 1 

6 Eggs of Coroinant {P, carbo) r 

17 Butterflies . . . . J 

1 Blackbuck (A, cercicapra) 2 
with horns. I 

1 Chiukara {J. bencctfi) pale J 
var. J 

1 Hywna (H. atriata) . . ) 

1 Fox ( ViUpea sp.) j | 

Four homed Antelope (7*. 

quadrioornia) mask. I 

1 Sambhar (C, affinia) mal 
formed skull. 

1 Himalayan Civet (P. yrayi).*| 

1 „ Flying Squirrel, f 

(Petaunaia sp.) j 
1 Jungle Cat (P. ohaua) 

1 Impala (Aepyceroa melampua) 
skuU. 

1 Syrian Hedgehog (P. ca//i- 
goni), 

1 Hedgehog (C. mieroptofus) . . 

8 Mammals \ . ... ^ 

2 Birds / *" “P*"*- { 

1 Flamingo (P. roaeua ), . ^ 

2 Fishes J 

2 Lizards J 


Mekran • , 


. . Capt. J. E. B. Hot- 


Simia, Upper Bur< 


Mesopotamia 


- Mr. P. M. H. Leo- 
nard. 


Mr. F. Ludlow. 


I Sikkim 


Jaipur 

Nushki 

Bhopal 


Garhwal . . 

Mesopotamia 
Athi, B. E. Africa. 

Mesopotamia 


Mr. Rose Mayor. 


Mr. C. H. Dracott. 


. Cai)t. Amar Singh. 

. Capt. J. G. Drum- 
mond. 

. Major J. W. Wat- 
son, I.M.S. 

, Mr. B. H. Water- 
held. 

. Mr. A. E. Osmaston. 

Genl. H. Mackay. 

. Lt,-Col. C. F. Dobbs. 

Capt. W. M. Logan 
Home. 

Capt. J. Kane. 


uKarachi . . 


Capt. C. B. Tioe- 
hursti B.A.M.O. 
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Contribution. 


Locality. 


Donor. 


2 Bats . . . . . . \ 

2 Snakes . . I 

1 Skink . . . . . . 

A few Soorinons, Centipedes, ( 
Crabs and Insects. 

101 Birds* skins . . 

«4 „ „ 


Mesopotamia 

Various . . 
MeHopotamia 


1 


ff If 

12 Birds . . 

1 Flying Squirrel {Petaurista J- j. 

albioenter)^ I j 

3 Birds’ skins . . . . Mesopotamia 

,, , . . . Andheri & Khim.. 


Garhwal 


12 


1 Mute Swan C*. olor 
1 Stiti'tailed Duck (A*. 
phala). 

1 Indian Hobby {F. severus) 
SI Birds’ eggs 

21 I, „ 

4 Birds’ eggs 

2 Snakes 
14 Birds’ eggs 

1 Fish .. 

4 Snakes 
6 Lizards 
6 Snakes 

3 Scorpions 

6 Large Water Cockroaches 


..'Kiirna 

leucoce Mesopotamia 


1 Snake (Psammopkis^ 
narus), 

1 Sea Snake (H, omata) 


}'! 


Lebong . . 

Sikkim 

Mesopotamia 

»> 

Naga Hills 
Mesopotamia 

Shiraz 


220 Butterflies 
30 „ 

2 Boxes of Insects 
9 Butterflies and 
Specimens . . 
Botanicud Specimens 


condo^ Champaran 


Jask 


..Sikkim . 
. . Mussoorie 


. . . . jMesopotamia 

Botanical Mt. Juplo and 
Mesopotamia. 


Lt.-Col. F. P. Con. 
nor, l.M.S. 

Mr. 0. M. Inglis. 

Sir P. Z. Cox. 

Capt. K. Jlobinson. 

„ C. U. Pitman. 

Col. A. Hooton, 
l.M.S. 

Col. Grafton Young. 
Mr. S. H. Prater. 
Capt. A T. Wilson. 

„ U. Hobkirk. 

Mr. K. A. Wernicke. 
Capt. Aldworth. 

Major W, H. Lane. 
Mr. J. P. Mills. 

Capt. Mackenzie. 


Lt.-Col. Condon. 

Mr. P. Brouoko. 

Major K. Cl. Ghar- 
purey, l.M.S. 
Major L. F. Bodkin. 
Mr. O. O. Allen, 
I.C.S. 

Lt. Harrison. 

Lt. F. Ringdon 
Ward. 

Corpl. H. Whitehead. 


Minor contributions from ; — Mr. Kyrlo Followes, Major Watnoy, Mrs. 
Deakin, Mr. D. F. Lobo, Mr. Hannyngton, Mr. MitcheU, Major Shaw, and 
Mr. Bailey-de- Castro. 


OF THE MEETING HELD ON 24TH SEPTEMBER 1918. 

A meeting of members and their friends took place on Tuesday, the 24th 
September 1918. Lt.-Ool. H. J. Walton, l.M.S.« C.M.Z.S., presiding. 

The election of the following 27 members since the last meeting was 
annoanoed :--Capt. F. B. Blaokie, Mesopotamia ; Major A. F. M. Slater^ 
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LA», Fort Shabkadr ; Major J. P. Bowen, R.B., Bombay ; Major P, B. 
Bnu^ey, I.A.Ii., Mesopotamia; Mr. H. B. Tildoti, F.O.S. (London), Bom> 
bay;Capt. B. A. Kudkin, Mesopotamia; Mr. A. M. Feron, B.So., 
A.M.I.O.E., F.O.S. , Tavoy : Major-General A. Skeen, Simla ; Mr. J. F. li. 
D*Almeida, B.A., B.So. (Honorary), Bandra ; Mr. G. H. Davey, AUeppey ; 
Lt. H. J. Tebbutt, Bombay; Mr. T. S. Sabnis, B.A., B. Sc., Bombay ; 
Major S. Percy, R.A., Mesopotamia ; Lt. H. N. Irwin, M. C., Kurseong ; 
Mr. R. F. Ruttledgo, Ambala ; Mr. A. W. 'Woodcock, Bombay ; Lt. G. P. 
Lidiard James, Calcutta ; Mr T. D. Wood, Calcutta ; Mr. O. H. L. Mac- 
kenzie, Calcutta ; Mr. J. E. A. den Doop, Medan, Sumatra ; Lt. W. L. 
Stampe, Egypt ; Mrs. F. K. Jackson, Tiira ; Dr. Ahlquist, Tura ; Capt. 
J. A. Robinson, Bombay ; Mr. K. G. Kennedy, Bombay ; Mr. G. P. Duck- 
worth, Poona ; and Mr. A. M. Clarke, Bombay. 

The following contribution to the Museum were received since the last 
meeting : — 


Contribution. 


Locality. 


South Indian Palm Civet (P. jer^ 
dow). 

1 Southern Tree Mouse ( P. dume 
ticola). 

6 Small Mammals Skins and 
SkuUs. 

1 Bunnese Wild Dog (C. rut%- 
lan»), 

1 Chinese Ant Eater (Jf. cram- 

cafidata), 

6 Five-striped Squirrels {C, 

tfuin(/upittnatus)y and a few 
Hemiptera. 

2 Black- shafted Temlets {^Sterna 

saunder^i), 

2 Flamingoes (P. roseus) . . ) 

2 Collared Pratincoles {Qla~ | 

reola pratincola) j 

1 Wood Snipe {G. nemvrioola) I 

4 Silk Moths {A, royeli) , . j 

1 Black Partridge {F.francolinun) 

1 Eastern Weaver Bird (PI 

phiilipensia), 

2 Birds 

11 

^ n 

Several Birds* eggs 

7 Snakes . . 

1 Desert Racer (Z, rhodorachu ) . 


7 Lizards . . 
4 Scorpions 
A few luseots 


««)) 

«.} 


Nilgiris . . 
[Ceylon . . 


Simia, U. Burma. 


Karachi 


Mandalay 

Jalpaiguri 

Mesopotamia 

jBhyander 

>> 

Euphrates Mar 
shos. 

|Tura, Garo Hills. 
iBushiro 


Muscat 


Donor. 


Mr. A. K. Weld 
Downing. 

Mr. J. W. B. Good, 
fellow'. 

Colombo Museum. 


Mr. P. M. U. Leo- 
nard. 


Capt. C. B. Tice- 
hurst, R.A.M.C. 

Mr. C. W. Allan. 

Mr. C, M. Inglis. 

Capt. Hobkirk. 

Lt. H. J. Tebbutt- 
Lt. A. P. Kinloch. 
Mr. C. R. Watkins, 
r.c S. 

Mrs. Jackson. 

Major H. R. Wat- 


Major K. O. Ohar- 
purey, I.M.S. 
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Contribution. 

Locality. 



Donor. 

1 Indian Monitor (K. benffaUntis)*. 
1 Cobra {N» trifmdian$) alive 

1 Bioam Tree Snake (Z>. tngonata) 
1 Diamond*backed Racer {Z. 

diadema), 

1 Snake {Z, rhodoraahu) . . \ 

1 Giant Crioket J 

1 Spider (Galeodea sp.) 

1 Largo Eol {Murana sp.) . . 

Chanda . . 
Bombay . . 
Trevandrum 

Attock 

Mesopotamia 

Suez 

Bombay Harbour., 

Civil Surgeon. 

Lt. A. P. Kinloch. 
Capt. B. W. Antram. 
Attock Oil Coy, 

Major E. Arthur. 

Mr. H. 11. Risk, 
worth. 

Mr. W. S. Hoseason. 


Minor contributions Messrs. Lkliard James, P. M. U. Leonard, 0, M. 
Wise and W. S. Millard. 
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Part XXVI. 

With a (Joloiired Plate, 

{Continued from 'page 18 of Volurtvc XXVI,) 

Genus- LOPHOPTIORUS, 

The genus Lophophoriis contains but three species as it is now 
generally accepted that the biid liitherto knowji as the Bronze-backed 
Monal is merely a freak variety of the common form. 

The three known species differ very widely from one another and 
each might well be placed in a genus by itself. 

Lophophoriis wvpejanus has a crest of long feathers spatulate at the 
end and with the shafts webless over five-sixths of their hmgth. The 
tail consists of 18 feathers, well graduated and with the ends termi- 
nating in points as shewn in the wood-cut. The upper tail coverts 
are short, very stiff and end in points as do the tail feathers. 

Lophophorus schteri has the crest composed of short curly feathers 
in a dense mass over the anterior cro^vn ; the naked part of the face 
is more extended, and the tail is comi)osed of 20 tail feathers and is 
much less graduated, whilst the tips are square, not pointed. The 
upper tail coverts are soft, full and long and either square or gently 
rounded at the tips. If placed in a separate genus this bird would 
be known as Chakophasis, Elliott. 

Lophophorus Vhuysii has the crest composed of ordinary feathers, 
long, narrow and slif^tly lanceolat e. The t ail appears to be composed 
of 22 feathers and the upper tail coverts are very long, coming to 
within an inch and a half of the tip of the tail feathers. In character 
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these feathers are intermediate between those of L. impt^nui and 
L. adattri, metallic and not so full or soft as in the latter but rounded, 
not brou^t to a point, and less stiff than in the former. 

As at present constituted, including all three birds, the genus is 
distinguished by the magnificent metallic plumage of the males. The 
bill is long, greatly curv^ and with the maxiUa much overlapping the 
mandible. The tarsi and feet are very powerful and heavy, the former 
feathered above and with a strong though short spur. The face is 
more or less naked and highly coloured ; the wings much rounded, 
the first quill the shortest and the fifth and sixth sub-equal and 
longest. !^e tail is decidedly shorter than the wing and only slij^tly 
rounded. 

The birds of this genus range over an area commencing in the West 
in South-Eastern Afghanistan and extending to the extreme East of 
Assam and the Mishmi and Abor Hills and North and East as far as 
the Eoko Nor. 


Key to Species. 

A. Most of the upper plumage metallic. 

a. Crest composed of feathers with 
naked shafts and spatnlate ends. 


Tail rufous tipped darker L. impejanus cf 

f>. Crest compos('d of short eurlv 
feathers. Tail black at the base, 
then chestnut with a wide 

terminal band white L. sclcUeri cj 

c. Crest of long, slightly nnceolate 
feathers. Tail metallic green 
with some w'liite spots L. Vhuysii s 


li. Upper plumage a mixture of butl. brown 
and rufous buff, never metallic. 

d. Lower back buff barred with black. . L. impejmns ? 

e. Lower back and rump pale earthy 

white with narrow bars of brown. L. aclateri $ 

/ Ixtwer back white L. Vhuysii ? 

Lophophorcs impejancs. 

The Impeyan Pheasant or Monal. 

Impeyan PheatatU, lAt’hiQm.Sya.Bwpfl.i., p. 208, pi. 114 (1787) (Hindoos- 
tan). 

Phasiamu impejanus, Lath, Ind. Om. ii., p. 632 (1790) (India). 

Phasiawu eurviroslns, Shaw, Mus. Lover, p. 101, pL (1792) (India). 
Lo^tophonts refutgens, Tenun,Pig. et GaU. ii., p. 3{>6 (1813) (Hindoostan); id. 
iii, p. 673 (1816) (India); Stephen in Shaw’s Gen. ZooL xi., p. 249, pL 16 (1816) 
(Hindoostan); OgUvie-Gtrant, Cat. Birds B. M. xxii., p. 278 (1893) ; id., Handb. 
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Game Birds i, p. 231(1805) ; Blanford, Faun. Brit. Ind., Birds iv., p. 96 (1898) ; 
Rothschild, Ibis (1899); p. 441; id., Bull. B. 0. 0. viii. p. 42 (1899) x. p. 79 (1900); 
Fulton, J. Bomb. N. H. Soo. xvi, p. 61 (1904) (Lower Chitral) ; Walton, Ibis 
(1906) p. 247 (Chumbi Valley, S. Tibet) ; Ward, J. Bom. N. H. S^. xvii., p. 944 
(1907) (Cashmere) ; Magrath, J. Bomb. N. H. Soc. xviii, p. 298 (1908) (Than- 
diani, Hazara Dist); Whitehead, Ibis (1909) p. 268 (Safod Koh, 9,000 feet), 
Finn, Avicult. Mag. (3) 1, p. 130 (1909); Magrath, J. Bomb. N, H. Soc. xix., 
p. 156 (1909) (Murroe); Perreau, J. Bomb. N. H. Soc. xix,, p. 920 (1910) 
(Chitral); Whitehead, J. Bomb. N. H. Soo. xx., p. 968 (1911) (Safed Koh); Bailey, 
J. Bomb. N. H. Soo. xxi, pp. 178, 182 (1911) (Chumbi Valley). 

Impeyanua refulgens, Lef^n Trate d’Orn. p. 488, pi. 85 (1831). 

Lophopherua itnpeyamu*, Gould, Cent. B. Himal., pis. 60, 61 (1832); Vigne, 
P. Z. S., (1841), p. 6 (Cashmere and Himalayah); Hutton, J. As. Soc. Bong, xvii., 
pt. 2, p. 695 (1848) ; Blyth, Cat. Mus. Asiat. Soo., p. 246 (1849) ; Gould, B. Asia 
vii, p. 53 (1850) ; Adams, P.Z.S. (1869) p. 185 (Cashmere); Irby, Ibis (1861) p. 
235(Kumaon) ; Jordon, B. Ind. iii, p. 51 (1863) ; Tytler, Ibis (1868) pp. 191, 194, 
203 (Simla to Musfloorce) ; Polxoln, Ibis (1868) p. 320 (Kotoghur) ; B(‘avan, Ibis 
(1868) p. 379 (Simla, add Sikkim); Elliot, Monog. Phasian. i, pi. 18 (1872); 
Pelzain, Ibis (1873) p. 120 ; Hume, Nest and Eggs, Ind. B., p. 520 (1873); Brook s 
Str. Feath. iii., pp. 227, 256 (1875) (Mussooree and Oangootri Hills); Wilson, 
Str. Feath. iv., p. 227 (1876) (Deralloe) ; MarahaU, Birds Nests Ind. B., p. 59 
(1877); Hume and Marshall, (Jlame B. Ind. 1, p. 125, pi. (1878); Scully, Str. 
Feath. viii., pp. 342, 368 (1879) (Nepal) ; Marshall, Str. Feath. ix., p. 203 (1880) 
(Kurram, Afghanistan) ; Wardlaw^Ramsay, Ibis (1880), p. 70 (Safed Koh) ; Gate* 
ed. Hume’s Nests and Eggs iii., p. 407 (1890) ; Ogilvie- Grant, Cat. Birds B. M. 
xxii., p. 280 (1893); id. Hand. Game B. 1, p. 237 (1893) : Oates, Man. Game B. 
Ind. i, p. 262 (1898) : Blanf. Faun. Brit. Ind. Bir^ iv., p. 97 (1898) ; Davidson, 
Ibis (1898) p. 38 (Cashmere)’; Rothschild, Ibis (1899) p. 441 ; Rodon, J. Bomb. 
N. H. Soc. xii, p. 573 (1899) ; Oates, Cat. Eggs Brit. Mus. i, p. 62 (1901) ; Seth- 
Smith, Avicult. Mag. vii, p. 100 (1909) ; St. Quintin Avicult, Mag. (3) iii, p. 150 
(1911) ; Beebe, Pheasants, vol. i, p. 112 (1819). 

LopJiophoriis cliamhanust Marshall, Ibis, 1881, p. 421, pi. x. (Birnota Forest, 
Chamba); Oates, Man. Game. B. Ind. i, p. 267 (1898). 

Lophophorus impeyanus manloni, Oustalet, Bull, Soc. ZooL France xvii, p. 19 
(1803) ; Ogilvio-Grant, Handb. Game B. i, p. 236 (1893) ; Rothschild, Ibis, 
(1899) p. 441; id., Bull. B. 0. C. viii. p. 42 (1899), x. p. 79 (10(H)). 

Lophophorus impsyanus obscurua, Oustalet, Bull. Soc. Zool. Franco xviii, p. 
19 (1893) ; Ogilvie-Grant, Handb. Game B. i, p. 236 (1893) ; Kothschild, Ibis, 
(1899) ; p. 441 ; id., Bull. B. O. C. viii, p. 42 (1899). 

Laphop^iofua ipejanus, Rothschild, Bull. B. 0. C. xxxvii, pp. 49, 51 (1917). 
Vernacular Names. — ^Ijorst d , Ilam $ ; Nil-mohr, Juiigli-molir 
(Kashmere) ; Nilgur (Chamber ) ; Munal, Nil, d , Karari, $ , (Kuht ) ; 
Munal, Ghar-munal, RateaKawan, Ratiial, Ratkap (iV'. W. Himala- 
yas) ; Datiya (Kwmon and Garhuvl) ; Dafia (Nepal) ; Fo-dong 
(Lepcha) ; Cham-dong (Bhotea, Sikkm) ; Chadang (Tibetariy Chamhi 
Valley). 

Description — Adult Male. — ^Head and long crest of spaiiJate feathers 
brilliant metallic green ; a patch of deep metallic purple behind the 
ear coverta ; the lores and a streak behind the eye nearly bare ; sides 
of neck and nape fiery copper-bronze changing gradually into bronze- 
green on the upper back ; interscapulars, scapulars and wing coverts 
next the back, innermost secondaries and rump purple, not quite so 
lustrous as the upper back and with the innermost secondaries tipped 
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metallic blue-green ; shoulder of wing and coverts furthest from the 
back much the same colour as the head. Primaries deep brown ; 
outer secondaries brown slightly glossed with green on the edge of the 
outer webs. Lower back white, sometimes pure, sometimes with fine 
black shaft stripes ; rump and shorter tail coverts purple more or 
less glossed with blue-green ; longest tail coverts metallic green like 
the wing. 

Tail cinnamon, darker at tip. 

Under parts brownish-black or dull black, varying considerably in 
depth and glossed with metallic green on the breast and flanks ; under 
tail coverts metallic green with dark bases. 

The extent of meiallic colouring on the lower parts varies greatly 
and in birds in plumage at all worn is practically non-existant whilst 
in some freshly moulted birds it is wtII developed. 

A few 8i)ecimens have the feathers of the nimp edged with copper ; 
the extent of the white on the back varies considerably, and in the 
specimens first described was absent altogether. 

Variations in tone, tint and depth of colouring are eonunon and 
aberrant colouration by no means rare as was shown by Lord Eoths- 
child in his wonderful picture exhibited at the British Ornithologists’ 
Club on Mjay 9th, 1917. In the series of skins then shown with this 
picture included the most extiaordinary aberrations, one biid having 
a blacktail, another the breast and lower parts wholly nu^tallic, a third 
with the interscapulum blue instead of pmplo and so on. Semi-albhio 
and melanistic varieties are not rare and specimens of these are to be 
found in the Briti'^h Museum colh^ction as well as in the Trhig 
Museum. 

Colours of the Soft Parts . — ^Irides hazcd-browii or dark brown ; 
orbital skin and cheeks bright, smalt blue to brilliant ultramarine 
blue, or according to Hume, turquoise blue; bill horny-brown, the 
culmen, tip and conmussure paler yellowish -horny, in some specimens 
nearly the whole bill being of this colour ; lower mandible pale yellow- 
ish-horny or horny-grey ; legs yellowisli or pale brownish-green, 
sometimes darker brownish and rarely yellowish-leaden colour; toes 
darker and claws dark-horny brown. 

Measurements . — Omitting two very small birds with a wing of only 
9*7" (24()-3nmt.), these birds are remarkably level in size as is shewn 
by the followbig measurements, w^hich are those of a very large series. 
Wing from 11 ’4" (289-5 nun.) to 12-4" (319*9 mm.), average 60 birds 
11 *7" (297*1 mm.)j tail from 8*4" (216 nun.) to 9*26" (236 nun.) ; tarsus 
about 3" (76*2 mm.); crest about 3" (76*2 mm.), sometimes up to 3*6" 
(88*9 nun.) ; bill at front about 2*05" (62 mm.) and from gape about 
2*2" (55 mm.). 

“Weight, about 5 lbs.” (F. M. Bailey). 

Adult Female. — ^Feathers of head, with short crest of lanceolate 
feathers black with broad central stiipcs and narrow edges of rufous 
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bufE; feathers of nape the same but with broader more spatulate 
striae ; back and mantle black, each feather with two buff streaks and 
narrow buff edges, a feather here and there shewing white instead of 
buff markings, this giving a curiously mottled apj)earanco ; featheis 
of lower back buff with crescentic bars of black ; tail coverts the same 
but the black increasing in extent so as to finally occupy mr&t of the 
surface; longest tail coverts whitish at the tips; tail boldly barred 
black and rufous and tipped white. 

Visible portion of the wing covert and inner secondaries like the 
back but the feathers more mottled and less regularly mark(*d witli 
black ; primaries and outer secondaries dark brown, tlie foimer some- 
times mottled with rufous buff on the outer web, tlie latter moic or le'^s 
barred with the san^e. 

Below chin, throat and forcneck white ; renuiiiider of lower parts 
brown, the feathers of the bre^ast and flanks regularly marked with buff 
linei§ following the contour of the feathers ; abdomen and lower breast 
tlie same but with t he bars much more broken and irregular and some- 
times obsolete, their place being tak(‘n by indefinite pale, central 
streaks ; shafts white ; lower tail coverts white barred with lufous 
and black in varying degree. 

The range of tints on the loww surface is considerable, some birds 
appearing almost black on these parts, others, (luiteu nifcscent Imff. 

Colours of file Soft Parts. — Similar to those in the male but duller ; 
the bill is paler, tlie dark portion being confined to the base and 
nostrils. 

Measurements. — AVing 10*2" (259 mm.) to 11 *3" (287 mm.) ; aviwage 
10-7" (271-7 mm.) ; tail from 7" (177*2 mm.) to 8*05" (205*0 mm.) ; 
tarsus about 2*8" (G8*5 mm.) ; crest 1 *3" (33*0 mm.) : bill at front 
about 2" (50*8 mm.), and from gape about 2*1" (53*3 mm.). 

“Weight, 4-lbs. 11-ozs.” (F. M. Bailey.) 

The young nude is like the feimle but has the throat much mottled 
with black ; the upper parts generally have more black and less rufous 
and therefore api>ear darker as a w^hole, and tlie und(‘r parts are much 
nu^ro boldly mottled and barred with black and rufous with broad 
W'hite central nxarks breaking up the latter. 

The Chick in its first plmnctge is like the fenxale but has the plumage 
above naarked with conspicuously broad central streaks of wdiite ; 
below the throat and fore neck are dull fulvous w^hite and the abdomen 
and flanks buff feebly barred and blotched wdth dark browm. 

Chicks in Down have the crowm rufescent chestnut with a central 
line of black ; nape brown, feebly mottled with paler ; back chestnut 
brown with broad lateral streaks of buff ; wing and tail quills pale 
cinnamon buff with blackish pencillings and broad pale central streaks 
to the, inner secondaries ; bolow^ dirty fulvous buff. 

In the series in the British Museum although many birds are in a 
moulting stage there is nothing to support Mr. Wilson’s theory of a 
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colour change in the plumage taking place without a moult from the 
pied brown and buff to a metallic green or purple, indeed every moult- 
ing bird confirms the belief that this change is one entirely caused by 
actual moult. 

Distribrition. — Afghanistan, Chitral, and the Western Himalayas 
through Kashmir, Garhwal, Nepal, Sikkim, Native Sikkim, Bhutan 
of the Chambi Valley and South Tibet. 

Howfar West this bird penetrates into Afghanistan is not yet known, 
but it does not seem to be found near Kabul, ihougb it is very common 
in the Safed Koh Bange and thence North-East through Kafirstan 
and Chitral. Its extreme Eastern limits appear to be Central Bhutan 
and, when living in Kamroop, a district of Assam South of Bhutan, 
I could never hear of its being found anywhere to the East of Dewan- 
giri, though the Bhuteas knew the birds and sometimes obtained the 
skins from further West. 

Nidijication. — ^The Hoonal breeds during May and June ; a few birds 
may begin to lay in the last week of April in the lower hills and, on 
the other hand, in the higher ranges eggs may bo found as late as July. 
The earliest date I have recorded is the 1st of May 1910, and the latest 
is 26th June 1909, clutches of 6 and 4 eggs respectively taken by Mr. 
S. L. Whymper in Tehri Cbrhwal. It should be noted, however, that 
Whitehead found young birds fairly strong on the wing “on the 27th 
Jime ’’ so that the eggs must sometimes be laid early in April. 

They breed as low down as 8,000 feet and rarely even lower than 
this as there is a very old record of a nest having been found below 
Simla at about 7,600 feet ; most birds, however, breed above rather 
than under 10,000 feet and they may be foimd up to 14,000 and 
16,000 feet during the breeding season. 

They invariably lay their eggs in forest but it is not imperative 
that this should be of the densest. Mr. Whymper, who has taken 
many nests of this Pheasant in Garhwal, informs me that — 

“ The majority of nests, if one may use such a term. Me to be 
“ found in forest consisting of big trees but not with very thick 
“ undergrowth, indeed I have more than once taken them in 
“places where the growth was so light one could walk in 
“ comfort except for the fact that the ground was much broken. 

“ The nest is a mere scratching in the earth, generally hollowed 
“out by the bird itself, under the shelter of a big bush, the 
“ bole of some large forest tree or, perhaps, a rock. As far M 
“ I have seen there is no attempt made to form a nest in this 
“hollow. Where the trees are deciduous and many leaves 
“ have faUen these naturally collect in any hollow and thus 
“form a bed for the eggs, but in evergreen forest, such as forms 
“the usual habitat oftheMoonal, the hollow is often quite 
“ unlined except for a few casual leaves and a few odd feathers 
“fallen from the bird itself. I have never taken more than 
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“ five eggs in a clutcli but have kno^ birds to incubate on 
“ three or four only, and clutches of four or five eggs are about 
“equally conunon, 

" The hen bird sits very close and when disturbed from the 
“ nest generally sneaks quietly away on foot. I have not noticed 
“ males in the vicinity of the nest and cannot say whether 
“ he tabes any interest in the young when hatched.*' 

“ Mountaineer ” — (Mr. F. Wilson) gives a description of the breeding 
habits which agrees very closely with the above and expresses his 
doubt as to the occurrence of clutches of eggs of eight or nine as 
alleged by some sportsmen and others. Major Cock, not always very 
accurate in oological details, mentions clutches of the Moonal as 
varying from five to ei^t, whilst Hutton found clutches of three and 
four only. Beebe found a hen sitting on two eggs considerably 
advanced in incubation and says that sets of two eggs are by no means 
unknown. He also speaks of eight eggs in a set as perfectly authenti- 
cated, but does not quote his authority. 

In captivity all game birds nearly will lay a very much greater 
number of eggs than they do in a wild state. Tims I have known an 
Impeyan lay sixteen eggs, a Crossoptilon lay thirty-two, and so on, 
consequently the numl^r of eggs laid by a bird in confinement is no 
criterion of the number of eggs wo might expect in a stato of nature. 
The only exception appears to be the Polyplectron which invariably 
lays only two when caged, though she may rarely lay four or five in 
her own forest home. 

At the present day I know of no place where Moonal are so numerous 
that, as described by Hume “several nests may be fotmd within a 
circle of a hundred yards as if the females were, even at this season (as 
they are at all others), more or less gregarious.” In certain parts of 
Garhwal, Kashmir and Chitral they are stiQ common, but one would 
have to work hard and cover much ground to find more than two or 
three nests in a day. 

The eggs, as noted by Hume remind one much of Turkeys* eggs, 
thou^ normally they are more richly and much more profusely 
marked. 

In ground colour they vary from a very pale dirty bully white to a 
rather warm cafe-au-lait, never of at all a rich hue. The marldugs 
consist of specks, spots and freckles of reddish-brown distributed thickly 
all over the surface of the egg, but often in a denser ringround the centre 
of it. Some eggs have a f^ew blotches in addition to the spots and 
freckles, though these are seldom of any size, and in a few the blotche.s 
are more numerous and bigger and the freckles more sparse, so that 
the eggs have a handsome boldly marked appearance. One clutch 
of four in the collection of Mr. 'Whymper is a very handsome one, the 
ground colour a pale brij^t bufi, whilst the blotches are particularly 
large and richly coloured, the speckles being practically abs^t. 
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The majority of eggs are rather long in shape and fairly compressed 
at the smaller end, a few are very long and narrow and here and there 
is one but little compressed, I have seen no egg which could be des- 
cribed as a broad oval. 

The surface is fine and close, but there is very little or no gloss, and 
the shell, for the size of the egg, is not very strong. 

The av('rage size of 52 eggs is 64* 7X 44 ’ 3 mm., whilst of those which 
have passed through my hands the longest and broadest measure 
respectively 69*8x44*8mm., and G2*6x48*8mm. The shortest and 
most narrow are 59 * 6 + 45 * 3 mm., and 61*0x 41*6 mm. Beebe records 
the narrowest egg as 43 mm. only. 

The period of incubation varies from 26 to 29 days, but is 
generally 27. 

Wilson (“Moujitaineer”) says that the cock biid takes no int ere&t in 
the hen, eggs or young once the pairing st^ason over and the eggs 
laid, and this want of marital and paternal affection seems to be con- 
firmed by modern observers. Before, however, the breeding season 
is in full swing the male becomes most assiduous in his attentions to 
his prospective bride, and his courting displays lujve frequently been 
described. Major Rodon gives an excellent descript ion of the nuptial 
dance and his remarks thereon are worth careful attention. 

*^\\Tien shooting in the Ilinuilayas this April I noticed early 
“one morning, while sitting behind a tree, a pair of Moonal 
“ Pheasants feeding a short distance from me, on a flat terrace 
“ on the open hillside. They were so close that I was able to see 
“their every movement distinctly. After btung busily (Uigaged 
‘‘some lime in their usual digging operations, the hen bird 
“ stopped work and uttered her call note several! imes, upon which 
“the cock, who was at the time some little distance away, ran 
“ up to her with his wrings raised high above the back, tail spread 
“and neck and l>ody feathers distended. He then moved 
“ quickly to and fro for a few seconds in front of the hen, who 
“ stood quietly looking on at his performance ; he then abruptly 
“closed his wings and tail, turned about and ran back to his 
“feeding groimd wiiile the hen w'ont on with her breakfast. As 
“ the early morning sim w^as shining on the birds, the sudden 
“ appearance of the cock in the above performance was most 
“sjdendid to look upon, the beautiful metallic hues of the wings 
“ and tliroat, with the pure white of the back and the chestnut 
“ coloured tail, spread like a fan behind, shone out most gorge- 
“ ously. I bcUeve in all courting displays among birds of finc- 
“ coloured plumage, 1 he hen takes a most passive part, and does 
“not in any w^ay call the performance up; but the male birds 
“themselves of their own accord go through the ceremony of 
“shewing off their fine feathers in front of their lady loves. But 
“in this case the lady, by her calls, appear to have directly 
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“invited or encouraged the display as the lover was digging out 
“his breakfast until he heard the call sounded.’* 

Oeneral habits , — ^The Moonal is essentially a bird of high elevations, 
ascending and descending the mountains practically with the snow 
line though 1 hroughout the winter months many birds, more especially 
the males, remain whore the snow lies more oi less thickly. They are 
not found, however, above forest or thick bush jungle, such as rhodo- 
d<‘ndron, though for feeding purposes they may be met with in the 
mornings and evenings wandering about the grassy slopes considerably 
higher up than these limits. They live, however, in the forests and 
directly they ar(i disturbed seek their cowr. 

Roughly speaking in summer they generally to be obtained 
Ix'twoen 10,(H)0 and 14,000 feet, provided tli<» roiuitry is suitable, but 
they wander up considerably higher than this, and have also been 
iworded from much lo W(‘r. At one time they were really very common 
allround Mus'^ooiic and the adjoining hills at an elevation of abmit 9,000 
feet, and as already noted, were found breeduig below Simla, down 
to a height of some 7,500 feet. 

In winter they descend to (»,(X)0 and even 5,000 feet and Perreau 
found tliem common at the latter lieight iji Chitral. Hume also 
remarks that during particularly bad weather tliey are sometimes 
driven doum as low as 4,500 feet at which elevation his people occasion- 
ally killed them. 

With constant persecution the birds have of lute years moved 
further *and further away from eivili/al ion and although in some parts 
from Kashmir and Gurliwal to Sikkim they are still common ; they 
have left many of their old haunts and where in “Mountaineer’s” 
day tliey were obtained in hundreds, the occurrence of odd speci- 
mens and pahs is all lliat can now be hoped for. 

In a letter to me Mr. II. Stevens tells me tliat they are still very 
common in many parts of native Sikkim, but they are much more 
rare now all round Darjiling itself t hough they are st ill to be found if 
one knows wh(»ro to look — ^at no great distance from that charming 
Hill Station. Mr. S. L. Whymjx^r found them common in nrany of 
the higher, w^ell-wooded valleys of Garliwal, and they are equally so 
in some of the loss frequented parts of Kashmir. In this State also 
mider the fostering care of Ool. Ward and the IMaharajah they 
undoubtedly have bt'come more numerous of late years. 

Mr. C. H. Donald in some notes kindly sent me fronr Simla wites 
thus of Moonal at the present day : — 

“ The Moonal is still found in the Chor, throughout the Jubal 
“and Taroche States in suitable localities. Jn the Bushahr 
“State — on the right bank of the Sutlej River, — they are fairly 
“ numerous throughout ti e portion known as the Pundrabis Range, 
“t.c., from the Kulu-Bushahr border almost up to the Rogi on the 
“ Hindustan-Tibet Road, but get scarce towards Rogi on the 
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“left bank fromEilba to Baghi, they are most common in the 
“centre of the State and are not often met with on the npper 
“ reaches of the Sutlej watershed. There are always a few in 
“the environments of Narkandah and Baghi and got more 
“numerous as you get further East up to about 100 miUes from 
“Simla and then get more scarce again and appear to die out 
“entirely in the rainless portion of Eanaur. 

“ Between 8,000 feet and 12,000 feet altitude is where they are 
“ usually found, throughout the Eulu and Eangra Hills, including 
“the Mandi and Suket States into Chamba and Kashmir. 

“ Piractically from Garhwal to Kashmir in the Punjab, the 
“ Moonal is still fairly common and in spite of the numWs that 
“ are annually trapped in the hawking-nets their numbers do not 
“appear to have fallen to any appreciable extent. They may 
“have left the environments of big stations but are numerous 
“enough further afield.” 

1 am afraid that there is no doubt that in the case of this bird the 
plumagetradehas been to a very great extent the cause of its rapid 
decrease. Where the trade is properly organized and the female, 
young and eggs efficiently protected, the plumage of the males may be 
exported in great numbers without any harm being done. Thus 
Wilson year after year exported the skins of 1,000 to 1,500 males 
without there being any decrease in the forests where he worked, but 
it must be remembered in these he never allowed the killing of hens 
and throuf^out the breeding season all interference with the birds 
was entirely tabooed. The modern dealer does not, however, work 
on those lines. He knows nothing and cares less about the natural 
history of the bird, the skins pass through many hands before they 
reach the dealer on the London market, and the native, who in the 
first place supplies them, only collects with a view to immediate profit 
and without thought to the future ; consequently he collects largely 
in the early part of the breeding season, kills as many females — often 
sitting— for food as he does males for their plumage, and so harasses 
the birds that they cannot hatch off their eggs when laid. It is true 
that most birds which are trapped are trapped in the winter, but the 
nooses catch hens, cocks and immature birds alike and none 
are spared. 

The traps used are similar to those which have already been des- 
cribed as used by various hill people for other game birds, the 
favourite being the setting of nooses in openings ui small artificial 
fences in ground the birds frequent for feeding. 

During the winter they seem to be more or less gregarious, two or 
three hens with their respective forces combining to make one flock. 
Sometimes an adult cock may take up his quarters with them, but 
as a rule three or four bid males consort together during the non- 
breeding season. 
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Wilson describes this pheasant as being tame for a game-bird} and 
notes that where it is most common it is most confiding and, vice- 
versa^ w*here most rare there it is nrost wild and difficult of approach ; 
nor is this because where most common it is least hunted and inter- 
fered with for such is far from being the case. 

As a sole object for sport the Moonal can in our day hardly suffice 
to satisfy sportsmen unless they are of that kind who are content with 
a long day’s tramp over the most beautiful country with but a 
moderate bag at the end of it, varied by days which are almost blank. 
To such the never-ending interest of the grand and wild scenery and 
magnificent mountains and forests loved by these noble birds in 
itself suffices, and if in the course of one’s climbs two or three of them 
fall to the gun, well, so much the added joy to the day’s outing. 
Even now, however, if the would-be sportsman will wander far enough 
away from civilizatioui cultivation and the beaten track, he may yet 
get bags of a dozen or even more birds in a single day’s shoot. \^ere 
they are fairly common they do not appear to be hard to obtain and 
they have not the same notorious reputation for running instead of 
flying as is the case with so many of our Indian Game-Birds. They 
rise fairly well when disturbed and generally fly some distance before 
again alighting ; sometimes, however, when flushed they take to the 
trees and in such cases allow the sportsman to get quite near enough 
for a shot before they again take to wing. As might be expected of 
so big a bird they rise with considerable fluster in addition to which 
they utter at the same time loud shrill whistles repeated whilst on 
the wing until they are in full flight. 

Bailey found them very common in the Chambi Valley up to the 
tree limit, there somewhere about 14,000 feet elevation. He 
writes : — 

They have a habit of whistling in the early morning, and at 
“this time it is easy to walk through the thick forest towards 
“the sound and shoot them sitting. I found that the following 
“ was the best w’ay to get sport mg shots ; two guns would walk 
“ quietly along the road and two men would go quietly through 
“the forest alone, these men whistled if they saw any Moonal 
“ and then put them up when they would sail down-hiU over 
“our heads.” 

As regards their diet, there has been but little added to Wilson’s 
notes as quoted by Hume to the following effect : — 

“ In autunm the Moonal feeds chiefly on a grub or maggot 
“which it finds under the decayed leaves ; at other times on 
“roots, leaves and young shoots of various shrubs and grasses, 
“acorns, and other seeds and berries. In winter it often feeds 
“ in the wheat and barley fields ; but does not touch the grain ; 
“ roots and maggots seems to be its sole inducement for digging 
“ amongst it. At all times and in all seasons, it is very assiduous 
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“ in the operation of digging and continues at it for hours 
‘‘together. In the higher forests, large open plots occur quite 
“ free from trees and underwood, and early in the morning, or 
“towards evening, those may be seen dotted over with Moonals, 
“all busily engaged at their favourite occupation.’^ 

Beebe thus describes a view ho obtained of these gorgeous pheasants 
feedhig in one of these open glades : — 

“ In the high forests of Garhwal and Kashmir I have watched 
“these pheasants at their communal feeding places and found 
every movement full of interest. At about 10,000 feet, in the 
“still quiet of mid-day, I once came across a level shelf of long 
“ grass shut in by low spnices and deodars. The little glade was 
“ some dozen yards across, and part of it appeared to have been 
“ recently ploughed. Closer inspect ion shewed abundant recent 
“sign and some stray Impeyan feathers. The birds had ovi- 
“ dently been working here for some time and I prepared a blind 
“ a littio distance away in a tree, from which I could see almost 
all the glade. The following morning a lieH\y do\\iq)our held 
‘‘steadily until daylight, but the succeeding night was clear, 
“ and before early davm, liglited only by the faint greenish glow 
“from Italic v’s comet, I nmde my way from camp along the 
‘‘ suTumit of the ridge to my station. Here I shivereil and shook 
‘‘ with cold for an hour or more until tlie first f(‘W' sprinklings of 
“morning songs had giow'ii into a welhfilled chorus, with an 
“accompaniment of the two-phrased, i(‘itenited song of a tiny 
“ gnn'n warbler. A Koklass called fai down the valley, and ten 
“ininiites later my first Impeyan a])])eared, stejiping quietly 
“out from the low trees and going ut ojice to the edge of the 
“glade, wiiore he apjicared to be picking at the long blades of 
“ gjass. 

“For fifteen minutes notliing more lia])pened, and then, for 
“the space of an ho\ir, Impyaus began to ajq)ear singly or in 
“ pairs and once three together. Tluoc other times I had boon 
“ grieviously disappointed while in hiding, and now it seemed as 
“ if I W'us to su(‘ceed in my comjealmeni . Fourteen birds, every 
“ one a cock in full adult pluiEUige, w'cro now' in sight. Most of 
“the birds w'ent at once to the diggings, and, stepping down into 
“the hollows, began industriously to pick the earth away with 
“strong, swoepuig flicks of their great shovel mandibles. Some 
‘‘ of the birds w'ere in holes a foot deep, and w'hen working, only 
“ their brilliant backs were in view'. They seldom worked more 
“than three or four seconds without raising their heads and 
“ giving a swift glance around and especially upward into the 
“sky, and I imagine that the source of most of their troubles 
“ lies in soaring eagles. There was no fighting but now and 
“then an undignified scramble for some tuber or other edible 
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morsel. One or two birds spent much of the time walking 
‘‘slowly about on the outskirts of the glade, but there was no 
“systematic watch or sontinal duty, such as is well-known 
“among some species of birds. Tliey were remarkably silent, 
“only now and then a subtlued gutteral chuckle or a protesting 
“whistle as one was crowded. Instead of scattering promis- 
“ cuously over the whole of the glade, they were concentrated 
“ along the edges of the dug-over area, this being due probably 
“to a zone of more abimdant food. When a large tuft of 
“grass or bamboo w’^as encountered the birds dug around it 
“and under it until it was left supported by its bare roots, 
“or in one case until it actually toppled over. Tlie sight of 
“more than a dozen Impeyans thus engaged was most 
“ remarkable, and wdien the sun rose upon them the colour effect 
“was indescribable, fourteen heaving masses of blue, green, 

“ violet and purple, and now^ and then a flash of >\hite, set among 
“ the green of the turf and the black of the newly disturbed loan. 

“ It was surprising how seldom one caught a glimpse of the white 
“lower back. Only when some unus\ially violent effort nuule 
“the bird extend a wing to keep its balance, did the white gleam 
“forth.” 

The flesh of the Impeyan is fairly good eating though, naturally, 
old birds are tough and stringy and if one is forced to turn so grand 
a bird into a meal he should select a young one for the purpose. 

LoiniOPIIORUS SCLATERt. 

Schter's Mooml. 

Lophophcncssclaieriy Jerdon, Ibis, (1870), p. 147 (Mishmi Hills) ; Sekter, P. Z. 
S. (1870), p. 102, pi. xiv. ; Elliot, Mong, Phjis.i.,}»L 20 (1872); Hume, Str. Feath. 
ii., p. 488 (1874) (E. Assam) ; Humo and Mai*shall, (Jame B. Ind. i., p. 13, pi. 
(1878) (Sadyia) ; Godw. , Aust. P. Z. S. (1879), p. 081, pi. i, (Sadyia) ; Hume, Str. 
Feath. ix., pp. 198, 203 (1880) (Mishmi); id. xi., p. 301 (1888) (Mishmi) ; 
Ogilvie-Grant, Cat Biixls B. M.xxii.. p. 282 (1893) ; Hartert, Bull. B. O. C. iii,, 
p. 12 (1893) (Mishmi) ; Ggilvie Grant, Handb. Game B. i., p. 240 (1896) ; Oates, 
Man. Game Birds Ind. i, p. 209 (1898) ; F. M. Bailey, Jour. B. N. H. IS. xxiv, 
p. 76 (1915) ; Rothschild, Bull. B.O.C. xxxvii, p. 60 (1917); Beebe, Pheas- 
ants, Tol.i,p. 163(1819). 

Vermicular Names.— Dong {Tibetan^ Po Ba dialect) Pui-di. {Bhute 
tratia, mishmi). 

Descriptim — Adult Male. — tuft of feathers below the nostril and 
narrow lines of feathers from the upper corner to the crown black ; 
crest of short, curly feathers metallic blue-green ; ear coverts and 
narrow line behind the crest black with blue-green reflections ; sides 
and back of neck copper with bronze-green reflections ; whole 
mantle and upper back deep purple blue-green, mostly purple on 
the shoulders and blue-green elsewhere ; lower back, rump and 
upper tail coverts white with a few black shaft stripes and, in one 
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specimen, metallic white s^pots at the tips. Tail mottled black, 
rufous and white on the basal half^ then rich chestnut rufous and 
finally a terminal white band. 

Lesser and median wing coverts bronze-green shot with copper ; 
greater coverts and inner secondaries deep metallic blue-green ; 
primaries and outer secondaries velvety blue-black. 

Below from chin to under-tail coverts deep velvety black. 

Colours of Soft Parts. — ^“Iris dark brown ; bill dirty white ; legs 
pale greenish ; bare orbital space, blue (F. M. Bailey.) 

“ Bill yellowish -horny ; forehead, lores and sides of the head bright 
blue, nearly naked ; legs and feet yellowdsh-brown.’’ (Ogilvie- 
Orant.) 

“ There is a large bare space all round the eye, which in the fresh 
bird, is bright blue, dotted with tiny tufts of black hair like feathers ; 
the irides are brown ; the legs and feet brown or yellowish-brown ; 
the bill yellowish-horny.” (Jordon, tnile Hume.) 

Measurements. — Total length 26"'; wing 11*8; tail 8*2; tarsus 
3•l^ (Ogilvie-Grant). 

‘‘ Weight, 61 lbs.” (F. M. Bailey). The weight of a fine cock 
weighed by Mr, J. Needham and myself in Sadiya was just over 
GJ lbs. Three males in the British Museum collection measure as 
follows: — ^wing 292 mm. (a poor specimen in heavy moult) to 325 mm; 
tail (of two) 194 and 206 mm.; tarsus 78 to 82 mm. The longest of 
the thick curly feathers of the crest if pulled out straight measure 
an inch or over. Bill at front about 50* 4mm., and from gape 
about 55*8 mm. The short blunt spur measures from 12 to 
18 mm. 

Adult Female. — ^Upper part of head and whole neck rich vandyke- 
brown with a buff v-shaped mark on each foathi^r ; lores mottled 
white, fulvous and brown, the first colour predominating ; sides of 
the head like the crown but paler ; back, scapulars with some of the 
wing coverts next them, and innermost secondaries rich chocolate- 
brown with buff central streaks widening into ill-defined rufescent- 
bttff bars on each feather ; lower back, rump and upper tail coverts 
j)ale earthy white, more rufous near the back, more white on the 
longest tail coverts, irreguld^ly barred with narrow wavy lines of 
brown ; on the longest tail feathers the bars are bolder and almost 
black ; tail black broadly tipped with white and with six or seven 
narrow bars of white ; central tail feathers also mottled with rufous 
in the terminal half and all with a more or less mottled edge of buff 
and brown. Primaries umber-brown, outer secondaries the same but 
with the outer webs mottled on t*he margins like the tail ; remainder 
of visible wing black with numerous bars of rich chestnut rufous and 
very fine buff shaft streaks. 

!l^low, chin and throat white ; remainder of lower plumage dull 
brown densely covered with tiny wavy bars of dull ochre. 
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Colours of Soft Par<^. —IrideB brown ; bill pale yellow-green, or 
horny-green, legs (not seen until the bird had been dead over 24 
hours) dull pale greenish-lead colour. 

Wmg279-4mm.,taill92-8 mm.; tarsus 7ri mm.; 
bill at front about 48 mm., and from gape about 50*0 mm. There is 
a short crest about 18 mm. in length. 

Distribution . — As far as we know at present Sclater\s Moonal is a 
bird of very restricted habitat. It is found only in the Hills North 
of the Assam Valley from the extreme Eastern Uafla Hills to the East 
of the Abor and Mishmi Hills. How far North it extends we do not 
know, but it is undoubtedly found in Tibet North of the Hills men- 
tioned as it was known to the Tibetants met with by some of the 
survey parties which were working N.-E. of the Dafla Hills after the 
Abor Expedit ion of 1901 . On the other hand it is not likely to extend 
very far North-East as at Batong to Ta-chien-lu, over which country 
sevetal persons have worked, it was never met with and at the latter 
place the next bird L. Vlmydi was recorded as common. On the 
other hand Oates’ prophecy that it would bo found sooner or later 
in some of the Northern Burmese Hills has been fulfilled as Beebe met 
with it in North-Western Yunnan close to the Burmese 
Frontier. 

General Habits . — There is at present nothing on record ab.out these 
fine pheasants beyond the fact that they are supposed to haunt the 
higher wooded hiUs of Eastern Assam. During the five years I lived 
in Dibrugarh and Sadiya 1 made th<^ closest inquiries after it as Col. 
Chatterton and I hoped to combine the pleasure of shooting the 
Takin and Lophoplionis sclateri in one trip. The natives assured 
us that this was quite possible and pointed out to us certain peaks 
and ranges about 9,000 feet high to which both bird and mammal 
resorted in winter, the nearest of which ranges being within 24 hours 
work of the Plains and our furthest nulilary out-post. At this time, 
however, the frontier was in a very disturbed state and our trip fell 
through. Later on after I had left the district Col. Chatterton was 
sent up with a military expedition and did actually come across both 
Takin and Sclaters Moonal quite close to one another. The latter 
were in very dense forest at an elevation of about 10,000 feet, the 
i^idergrowth being very thick except w^here broken up by rocks. 
Where the birds were the trees were principally oak and rhododen- 
dron, but there were also stretches of the mt)st magnificent pine trees 
and here and there open spaces on the steep moimtain-sides covered 
with short, thick grass and bracken or moss and lichen covered 
slabs of grey rock. 

At the time Col. Chatterton came across them several birds were 
together, apparently young and two or three old hens but no cock 
bird. They were very shy and though they allowred a comparatively 
close approach they kept out of sight and shot so that except fora 
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few brief glimpses they escaped observation and none were brought 
to bag. 

Unfortunately the expedition, a very small one, were in rather a 
tight comer and it was impossible to follow up the birds to any 
distance from camp, but the sentries on duty in the one special spot 
reported that the birds returned there with the greatest regularity 
morning and evening, and could bo heard scratching about and 
feeding in the undergrowth like a flock of barn-door fowls. 

The Abors say that they are birds of the highest elevations, being 
foimd all the year through close to the snows or actually beyond the 
snow-line. Certainly the few bird.s brought in whilst I was in Assam 
all came from some distance within the hill ranges and it was only 
in the severest winters they came down to 7 or 8,000 feet. Normally, 
if what We were told was true, they very seldom come below 9,000 
feet and in summer frequent the ranges at 12,000 to 1,5,000 feet. 

The Mishmis say that they are “ fool-birds ” and very easy to 
trap, and that they are very good to eat. 

Beebe, one of the few white men who have seen this pheasant, 
describes his meeting with it in the following words: — 

“I had hardly crept five yards from the place of my uglj 
“ adventure when two feathers caught my eye and straight way 
“ 1 forgot my fears. They were from the plumage of no silver 
‘‘pheasant, but brilliant .irridescent, changeable green and purple. 
“ I was at a loss to know from what gallinaceous bird they had 
“come. A little way further I found another. Later while 
“ worming my w'ay through a barking deer’s tunnel at the root 
“of a perfect tangle of bamboo, I heard the subdued chuckle.^ 
“ and the rustling of leaves ahead. A few feet brought me to a 
“ deeply worn but steep sambhur trail, along which I made my 
“ way on hands and knees, without making a sound. 

‘‘The rustling of leaves, and the spray of earthen pellets 
“falling down, came more distinctly to my ears, and at last I 
“ rested for many minutes with my face buried in a clump of 
“ blue, sweet-scented pea-flowers. 

“ Inch by inch I then edged myself upward, digging with 
“ fingers and toes into every deepened hoof-rut. A shower of 
“earth fell upon me and with joy I saw that a clump of soft- 
“ leaved mmt-liko plants lay before me. I did not have to 
“ increase my numerous wounds by a slow penetration of either 
“ nettles or briers. 

“ The revelation came sooner than I expected. Noiselessly 
“plucking away leaves and stems one by one to form a low 
“tunnel I pushed slowly and cautiously ahead. 

“ Then the forms of one or two birds appeared, and with a 
“ screen of leaves still intervening 1 watched what was probably 
“the first wild Sclater’s Impeyan ever seen by a white man. 
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“ An inch nearer, another leaf cleared away and I saw there 
was but one bird. 

** It was a splendid male, diggmg vigorously and almost con- 
'‘"tinuously with its beak, working round in a circle so that I 
saw it turn its breast, sid?8 and back. I watched it for five 
*• minutes, when it turned, without apparent cause, but not from 
fright, and disappeared into the low marshy tangle behind. 

“ As quietly as I could lift my arm and pull up my gun from 
where it was dragging behind me, I fired at tlie still moving 
“ stems, and listen^ for some hint of the effect. Not a soimd 
“ came forth, 

I clambered up to where the bird had stood, rushed into the 
underbrush and almost stepped upon the pheasant as it lay 
“ .-ix feet from the opening. As I leaned down trembling with 
‘‘.excitement, two living bombs burst from the ground a few 
“ feet away, — a pair of hens or young males — ^and in a fraction 
“of a second were out of sight.” 

Unfortunately Beebe, in spite of his long description of many 
pages, does not say at what height he found these pheasants, but as 
he mentions the fact that he continuously passed through wild 
bananas during his hunt for them it must have been at a compara- 
tively low level, and his whole account of the country would shew 
it to be of a nature consistent only witli tropical humid forests under 
rather than over 5,(KK) feet. 

Capt. F. M. Bailey met with this pheasant on i he upper Dibang 
Valley. He writes : — 

“ Conxmon in the upper Dibang Valley and on both sides of 
“ the Yong Yap-La. Cocks >veighed 5 lbs. in May. It is very 
“ noisy in the evenings. These birds when chased by a dog refused 
“ to fly until nearly caught when they would fly into a tree and 
“remain there while the dog barked below. Our dog actually 
“ caught one. Tliey were mostly found in small flocks of two or 
“ three individuals. Po Me Monal Pheasants are found, though 
“ no specimens were collected. It appears that both L, sclateri 
“ and another similar bird with a crest of long feathers arc found 
“together. This is probably L, Vhuysii but possibly L, 
“ refulgens and is called Tse by the Pobas. Monal Pheasants 
“ were also seen on the Se La and other places near Tawaug, 
“ but no specimens collected.” 

Lophophorus L’nuYsn. 

Loplkophorua Vhuyaii, Verreaux and St. Hiliare, Bull. Soo. Aoclim. (2) iii, 
p. 223, pL ; (1866) (Moupin); id., iv., p. 706 (1867); Sclater, P. Z. S., (1868), p. i., 
pi. i. ; id. Ibis, (1870), p. 297 (Tatsie^u) ; Grey, Hand], Birdsii., p. 261 (i870) ; 
Swinhoe, P. Z. S.; (1871), p. 399; David, Nouv. Arch. Mus. de Paris, vii., (1871) 
p. ii; Elliot, Mong. Phas. i, pi. 19 (1872); Gould, B. Asia vii, p. 54 (1873); 
3 
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Sclaior, Ibiu; (1874), p. 169 ; David and Ousialet, Ois. Oiine, p. 40, pi. 110 (1877> 
(Moupin, and W. Szechuen): Sclator, P. Z. S., (1891), p. 212 (Szeohuen) ; 
Soebohm. Ibis, (1891), p. 379; Pratt, “ To the Snows of Tibet ” (1892), p. 
202 ; Ogilvie Onuit, Cat. Birds B. M. xxii., p. 281 (1893) ; id. Handb, Game B. 
l,p. 238 (1805); ]^thschild. Bull. B. O. C. xxxvii, pp. 49-51 (1917); Beebe, 
Pheasants, vol. i, p. 148 (1819). 

Vernacular Natnes. — Pse-mou-ky, Ho-than-ki, Hwa-than-chi (Chi- 
nese) ; Koo aloong (Tibetan), 

Description — Adult ilfafe.— Forehead and a narrow liite running 
do\^Ti to each nostril and ending in a thick tuft at the angle of the lores 
velvety black ; crown and sides of the head jnetallic green with 
crimson-bronze reflections in some lights ; crest fiery purple-bronze 
with blue reflections on the shortest feathers ; back and sides of the 
nock, and extreme upper back rich glistening copper with bronze- 
green reflections on some of the outer feathers ; remainder of upper- 
back and scapulars with the ijinennost visible secondaries purple 
mixed with blue-green ; lower back and uppermost feathers of the 
rump white, the latter with terminal cejitral strii© of metallic blue ; 
renraiuder of rump metallic green-blue with terminal white edges to 
a portion of both Avebs, foj ruing long shaped spots or semi-bars ; tail 
coverts and visible portions of tail feathers the same but unspotted ; 
concealed portions of tail feathers blaekisli with a few white spots on 
either web of all but the outermost pair. 

Visible portion of the wing green-blue with purple reflections and 
the slioulder and lesser wing coverts next it shot with golden-bronze; 
primaries and concealed portions of secondaries dark brown. 

Below black, many feathers especially on the upper breast, sides 
of the neck and up])er flanks with irridescent green edges. 

Colours of Soft Parts. Bill horn-colour ; naked skin rouird the 
eye blue ; legs and feet lead-colour (Ogilvie-Grant.) 

Measurements. — ^The measurements of three specimens in the 
British Museum collection are as follows ; — 

Wing 328 to 334 mm.; tail 263 to 283 mm.; tarsus 82 to 91 mm.; 
bill at front about 55 ram, and from gape about 58 mm.; crest 
about 65 mra. 

Adult Fetmle.—Yexy similar to the female of impejanus from 
which, however, it can be easily distinguished by its having the whole 
of the lower back and rump white. The shorter upper tail coverts 
are mottled brown and white, the longer brown barred with buff and 
a few faint white frecklings. 

Colours of Soft Parts. — Similar to those in the male. 

Measurements.— Yfing IT I"" (282 mm.); tail 9‘ V (246 mm.); tarsus 
3''(76‘2 mm.); bill at front 2’05'' (52 mm); and from gape 2*2"' 
(55 mm.) 

DistribuJtion. — ^The North-Western ranges of Sze-chuen extending 
East and North into Tibet through Ta-chien-lu into the Koko-Nor. 
Although P6re David believed it to occur in Yunnan and Queichow, 
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nothing has as yet been ascertained to corroborate this belief, reason- 
able thougli it appears to be. 

Nidijication . — ^Nothing recorded. 

General Habits.— David’s excellent account of this grand 
pheasant’s habits is still the only one in existence. He wiles : — 
This nvagnificent Lophophorus inhabits the highest ranges 
‘‘ of Moupin, the Eastern Kokonoor and the Western frontiers 
“ of KSetchuan. It goes about in small parties in the open grass 
lands above the region of the forests, but returns to the trees 
“to roost and sleep. Its constant food consists of vegetable 
“substances and juincipally of succulent roots which he digs 
“ out very cleverly with his powerful and broad edged bill ; 
“as he searches especially for those of a yellow Pritillaria 
“called Pa6-n«ou, the people of the country have given him 
“ the name of Pac mou-ktf. In this country they also call it 
“ Ho-than-ky (the fowl of burning charcoal) the male adult, 
“splendid in his metallic plumage. It is a very foolish bird 
“ whose flight is very ])owerful. His cry to which he gives 
“ vent in the very early morning and w^hen it is about to 
“rain, consists of three or four piercing and well-divided 
“notes.” 

From some information which I have received, Lophopimns 
Vhuysii should also be found in Yunnan and Kowytcheon ; it is 
certain, in any case, that one meets with it in a great portion of 
Eastern Tibet, but it is rare everywhere, and it will not be long 
before it disappears altogether. The Chinese constantly hunt this 
superb fowl and use every means to collect it as the flesh is very 
delicate. The specimens which I have sent to the Natural History 
Museum, South Kensington, w^ere killed at an elevation of 4,500 
metres. 


(To be continued.) 
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SUMMARY OF THE RESULTS FROM THE INDIAN 
MAMMAL SURVEY 

OK THE 

BOMBAY NATURAL HISTORY SOCIETY. 

(By R. C. Wroughton.) 

Part 111. 

(Continued from ^tage 58 of Volume XXVI.) 

Family IV. — CANiDiE. 

Blanford arranges the three genera of the CANiDiE in a key as 
follows ; — 

Keg to the genera of the Oanidaj:. 

^1. — A frontal sinns present ; postorbital pro- 
cess smooth and convex above ; tail, 
including hair at the end, less than 
half the length of the head and lx)dy. 
a. Seven teeth in lower molar series ... I. Canks. 

Six teeth in lower molar series ... 11. CuoN. 

B . — No fi’ontal sinus ; postorbital process 
concave above; tail more than half 
the length of the head and body ... III. VuLPES. 

Gen. I. — Cai^is. 

No. 67. L. There seems no doubt that 

No. 68. palliimy »Sj’’kes. Hodgson’s name of laviger for the 

Thibetan wolf is better than Inj-mn. 

I dealt with this name, and its 
derivation, in 1 91 2 ( J . B. N. H. S. 
xxi, p. 837). The absence of any 

No. 69. aureus, L. representative of true aureus makes 

it impossible to deal with this 
<juestion authoritatively. However, as all the probabilities are in 
favour of such a course, and no inconvenience is likely to ensue, 1 
decided to treat the Indian jackal under Hodgson’s name indicus. 
Alore recently, when examining our Indian material in detail, T 
was confiimed in the adoption of this coui'se, and led to establish a- 
subspecies Tsola, for the Dekhan jackal, and two species, naria and 
lanka, for the South Indian and Ceylon foims respectively. (J. B, 
N. H. S. xxiv, p. 649, 1916). 
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Key to the simcies of Canis. 

A, — Size large, head and body 3 ft. long or 

more. 

a. Larger, head and body about 3 ft. 6 

inches long; much woolly underfur. . 1. lanvjer^ Hodg&. 

A. Smaller, head and body about 3 ft. 

long ; little or no woolly underfur ... 2. yalliites, Sykes. 

B. — Head and body 2 ft. to 2 ft. 6 inches long. 

a. General pattern vai’iegated, i. c., a pale 
ground colour irregularly splashed 
with black. 

a\ Darker, gix)und colour “ ochraceous 

buff,’’ limbs “ tawny ” ... ... 3, indicus iiidicus, 

Hodgs. 

b\ I’aler, ground colour “buff” or 
even “cream buff,” limbs “och* 
raceous buff ” ... ... ... 4. indiem Vola, W r. 

b. General pattern grizzled, i, e., ground 

colour black, ticked with white. 
a\ Larger, head and body 765 mm, 
hind foot, IGl mm; third upper 
premolar with a supplementaiy 
median-internal rooted lobe ... 5. lanka^ Wr. 
Smaller, head and body 670 mm., 
hindfoot, 1 40 mm. ; no supple- 
mentary lobe on third upper pre- 
molar ... ... ... ... 6. nnrin, Wr, 

Distribution : — 

1. C. Uiniyer, Hodgson. loealiUj ; — Probably Thibet. 

Other localities : — Thibet (B. M.). 
Ti/j)e : — Missing. (Type of C. 7iiyer, 
Scl., Ind. Mus. Calc. No. ? ). 

2. C, paUiim^ Sykes. hcidiiy : — “ Dukhun.” 

Other localities : — Karachi, Sind ; 
Rajputana (B. M.) ; Cutch ; Kathia- 
war ; Hazaribagh (M. S. I.) 

Tyye :-B. M.No. 42. 8. 6. 2. 

3. C. imUctis imUfMs, Hodg- Type locality : — Nepal. (Hodgson). 

son. Other localities : — M u s s o o r i e 

(B. M.) ; Kumaon ; Bengal ; Orissa ; 
Sikkim ; Bhutan Duars ; Chin Hills ; 
Chindwin ; Shan States ; Mt. Popa 
(M. S. I.). 

Typei—B.U. No, 43. 1. 12. 29. 



JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVI. 


4. (\ indicuB Jcola, Wrough- Tjfjm locality : — Palanpur, Gtize- 
ton. rath (B. N. H. S.— Cnimp). 

Other localities : — Ilajpiitana ; Se-^ 
here, Central India ; Hoshangabad, 
(Central IVovinces ; Deklmn (Sykes) 
(B. M.) ; Cutch ; Kathiawar ; Khan- 
desh ; Nimar ; Central Provinces ; 
Gwalior ; Sind (M. S. I.) 

7Vi^:~B. M. No. 16. 4. 16. 12. 

0. C. lanhif Wroughton. Type locality : — ^lankeni, Eastern 

I'rovince, C eylon . 

Other localities : — “Ceylon ** (B. ^M.); 
Asugam Ba 3 % E. P., Ceylon (M. 
S.l.) 

Tyj^:—B. M. No. 16. 4. 16. 21. 

<1. C. tiaria, Wroughton. Type locality Coorg. (B. N. H. 

S. — Shortridge). 

Othf^r localities : — Konkan ; North 
Kanara ; Noith Malabar (B. M.) ; 
Koyna Valley; Dharwar ; Mysore; 

(M. s. r.) 

Type B. M. No. 16. 4. 16. 31. 
Gen. II.— Crox. 

There seems to be no change 
No. 70. dvl'huaensis, Sykes, needed in the names in this genus. 
No. 71. Midi, Blanford distinguishes the two 

species as follows : — 

Key to the sinicies of Crox. 

A. — Lai*ger and stouter ; hair long, with 

woolly underfur; ferruginous red 

to tawny ; hindfoot over 175 mm. 1. dnhhnnensis^ Sykes. 

B. — Smaller and slighter ; hair short, no 

underfur ; bright ferirnginous ; 

hindfoot, 150 mm. ... ... 2. rniilans, Mtlller. 

Distribution 

1. C. dukhnnensis, Sykes. Type locality ; — “ Dukhun.’^ 

Other localities : — Kashmir ; Raj- 
putana; Kanara; Madras (Jerdon); 
Nilgiri Hills ; Sikkim ; Daijiling 
(B. M.) ; Berars; Nimar; Central 
Provinces ; Kumaon; Coorg (M. S. I.). 

Tyj^ No. 79. 11. 21. 634. 

(Type of jirim<JHvus, Hodgs. B. M. 
No. 48. 1. 12. 28), 
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2. C, rutilanSf tiller. 


Tijim localitj /: — “ Bengal.” 

Other localities : — S. W. Siam ; 
Malay Peninsula (B. if.) ; Mt. Popa 
(M. S. 1.). 

Tifjie : — Unknown. 


' (len. 111.— Vt LPKR. 


No. 72. bo^ujalemis, Shaw. 
No. 73. canay Blanf. 

No. 74. leucojniSf Bl 3 ^th. 
No. 75. alopex, L, 

No. 7(1. ferrilakcSt Iloclgs. 

3?ey is as follows ; - 


Except for the substitution of 
the name movtanu^ Pearson, for 
ftloppir, Ji., a European species, 
(.1. B. N. Jl. S. xxiii, p. 291, 
1914), there seems no reason 
at present to make anj^ change 
ill Plan ford’s names. His 


Koi/ to (he species of Xi i.PKs. 

-.1. — Tip of tail black ; ears grey outside. 

a. Larger, skull length about 150 mm. ; 

I'ufous grey ... .. ... 1. heiujalensis^ Shaw. 

b. Smaller, skull length about Oo mm.; 

ashy grey ... ... ... ... 2. Blanf. 

B , — Tip of tail white. 

a. Ears black or dull brown outside. 

(i\ Small, hindfoot 100-120 mm. ... 3. lencojmSf Blyth. 

/>*. Large, hindfoot 150 mm. ... 4. iuoitfaiw^ Pears. 

/>. Ears pale nifous outside ; size small . 5. Jert^ihiias, Hodgs. 

Distribution : — 

1. V, hengalensis^ Shaw. Tyite loeatitu : — “ Bengal.” 

Other localities : — Khaii*pur and 
Thar and Parkar, Sind ; Sambhar, 
Rajputana; Delhi; Sehore, Ontral 
India (B.M,); Sind Fwmtier; (^utch; 
Kathiawar; Palanpur State; Khan- 
desh ; Central Pro\dnce8 ; Dharwai’ ; 
Kumaon; Bengal ; Sikkim (M. S. I.). 

Tyi)e : — Unknown, (Type of cAry- 
mrus, Gray, B, M. No. 37. C. 10. 48 
Type of AoAree, Sj’kes, B.M. No. 42* 
8. 6, 3 ; Type of indicus, Hodgs., B. M.» 
No. 43.1.’l2.116) 
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2. F. cana, Blanford. locality : — Gwadar, Balu- 

chistan. 

Other localities : — Kandahar; Bajaor, 
N. W. Frontier (Whitehead) (B. M.). 
Not obtained by Survey. 

Ttji^ No. 78. 4. 23.1. 

3. F. l&neoims, Bh^h. Ti/j^e locaUfif i — Deseit of Western 

India.’’ 

Otlisr localities : — Sind ; Punjab ; 
Jodhpur, llajputana (B. M.) ; Sukkur. 
Sind; Bhuj, Cutch (M. S. I.). 

Tyi>e: — Ind. Mus. Calc. No. hk 
(T ype of imsilluSy Blyth. Ind. Mus. 
Calc. No. 1. ; T} pe of j^ersicus, Blanford, 
Ind. Mus. Calc. No. i\; Type of yriffithiy 
Blyth, Ind. Mus. Calc. No. tf\), 

4. r. monlauity l^earson. locality: — “Himalaya.” 

. Other localities : — Gilgit ; Simla, 

Punjab; Mussoorie. 

Tyim : — Ind. Mus. Calc. No. d\ 
(Type of himiflaiciis, Ogilby, B, M. 
No. 65. 12. 24. 237). 

5. F. Jerrihdtcs, Hodgson. Tyj>e locality : — Lhassa, Thibet. 

Other localities : — Nepal ; Karo La, 
Thibet, 10,000'; Eastern Central 
Thibet (B. M.). 

Tyi>e:—B, M. No. 45. 1. 8. 214. 
Family A". — MiSTELiDiK. 

There ai*e tlii'ee Subfamilies which may be arranged in a key as 
follows ; — 

Key to the Subfamilies of the Ml’STKLID.e, 

A , — Claws short, compressed, acute, curved, 
semiretractile ; toes partially webbed ; 
upper posterior molar of moderate size, 
transversely elongate ... ... ... 1 . MusTELiNiE. 

J5. — Claws blunt, not compressed, not retrac- 
tile. 

a. Foot elongate ; toes not webbed ; upper 

posterior molar, variable II. Melina. 

b. Foot short, rounded ; toes webbed ; up- 
per posterior molar large and quadrate HI. LuTKiNifi. 
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Subfamily I. — MrsTEUNiE. 

The four genera in this Subfamily may be distinguished a^ 
follows : — 


Keij to tits yen era o f the MusTELiNiE. 

A . — Premolars on each side, 4 above and below. I. Maktes. 

7?, — Preniolars on each side, 3 above and below. 

Limbs and abdomen darker than back* 

a\ Colour above fulvous ... ... II. PiiTORirs. 

//'. Colour above blotched white and 

dai*k brown ... ... ... III. Vormela. 

h. Lower surface not darker than upper... IV. Mustela. 

den. I. — A1 arte8. 

This genus, as now understood, cori*e8pond8 to the Mustela of 

Blauford. Bonhote has separated 
No. 77. jlaviynla^ Bodd. the Burmese form under the sub- 
No. 7S.foivaj Erxl. specific name fsnvnsnlaris (A. ^1. 

N. H. (7) p. 34G, 1901), and at the 
same time recognised the Madras form ytfvtkinsiy Horsf. as a dis- 
tinct species. Hodgson gave the name tonffUi* to the Indian 
representative of the European fohia. These four forms may be 
arranged in a key as follows ; — 

Key to the species of AIaktes, 

A, — Tail, without hair, three-fourths the 

length of head and body. 
a. Soles of feet hairy. 

a\ Shoulders light coloured. ... l./.y?avigrw?a, Bodd. 
ti\ Shoulders dark biwn ... ... 2. jrtmiifcinsi, Horsf. 

A, Soles of feet naked ... ... ... 3./, peninauluris, 

Bonh. 

B, — Tail, without hair, half the length of the 

head and body ... ... ... 4. Ilodgs. 

Distribution : — 

1. M.Jlavigulajlavigula, Type locality \ — Nepal, Assam, &c. 
Boddaeit. 

Other localities: — Hazara; Kashmir; 
Kishtwar ; Kumaon ; Nepal ; Sadya, 
Assam (B. M.); Kumaon ; Sikkim ; 
Bhutan Duars ; Chin Hills ; Chindwin 
(M. S. I.). 

Type : — Unknown. 
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2. M. gwaikinsh Hoi'sfield. Type locdlUy “Madras*’ (?Dhar- 

war). (Elliot). 

Other localUies : — Coorg (M. S. I.). 

Type:—B. M. No. 79. 11. 21.G21. 
M,Jlavigula peninsular is f Type locality: — Bankasim, Tenas- 
Bonhote. serim. (Hume-Davison). 

Other localities: — T^nasserim; Ma- 
lay Peninsula (B. M.) ; Tenasserim ; 
(M. S. L). 

Type:--B. M. No. 85. 8. 1. 66. 

d. 3i. ioufoeus, Hodgson. T ype locality : — Lhassa and Siling, 

Thibet. (Hodgson). 

Other localities Noi^th of 

Sikkim (ilandelli) ; Ladank ( Stra- 
choy); Hazara (Whitehead) (B. M.). 

Co-types : — B. 31. Nos. 45. 1. 8. 260 
261 & 262. 

Lectotype B. 31. No. 45. 1.8. 262. 
(yen. JI. — ITtokius. 

No. 79, larmtuSy Hodgs. It is soniewliat doubtful whether 

this species ever crosses into our area 
from Thibet. 

OiSTRiarTiON 

P. larvatus, Hodgson. Type locality : — Plain of Central 

Thibet (Hodgson). 

Other localities : — None. 

Type:—B. M. No. 68. 6. 24. 116. 
Skull No. 79. 11. 21. 203. (This is 
also the type of thibetanust Horsf.). 

Gen. III. — VoRMKL.\. 

This name, though established many years ago, was definitely 
accepted by 3[iller in 1912. (Cat. 3Iamm. W. Europe, p. 428). 

No. 80. sarimticus, Pall. Miller, in 1910, accepted peregusm 

as an earlier name for this species (U. 
S. Nat. 3Iu8. xxxviii, p, 386), the 
only one in the genus. 

Distribution 

F. peregusm^ Guldenstadt, Type locality : — Banks of the River 

Don, Southern Russia. 

Other localUies: — Seistan ; Kandahar 
(Hutton) (B. 31.). 

Type : — Unknown. 
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Gen. IV. — Mitbtela. 

The representative of the liUropean 
No. 81. erminea, L. stoat, erininea, is the species named 

No. 82. fnibhemmhalanai whitehpodihy myself (J. B. N. 11. S. 

Hodgs. xviii, p. 882, 1908), and similarly 

No. 83. canigulat Hodgs. that of alpinus is ImigsUiffiy described 
No. 84. alpinus, Gebl, also by myself (d. B. N. H. S. xx, p. 
No. 85. kaihiah, Hodgs. 931, 1911). The other species noted 
No. 80. strigidorsa, Hodgs. remain as used by Blauford. To meet 

these changes Blanford’s ke}" may 

be modified os follows: — 


Key to the species of Mtstela. 

A, — Tail-tip dusky or black. 

a. Lower parts, white ... ... ... whiteheadi, Wr. 

fc. Lower parts, brown ... ... ... 2. suhheumchnlnna, 

Hodgs. 


J5. — Tail-tip not darker. 

а. A pale median dorsal stripe... 

б. No doml stripe. 

Nose white 

5'. Nose the same colour as forehead, 
a*. Size larger. 

a‘. Colour above ** clay colour 
below butt'... 

h\ Colour above “ ecru drab 
below white 

6’. Size smaller ; colour dark bi own . 


3. sirigidorsa, (iray. 

4. canigxda, Hodgs. 


5. lemon. Hodgs. 

G. lo7igsfat}i, Wr. 

7. kathiah, Hodgs. 


Distribution : — 


1. M, whiteheadi, Wrongh- Type locality : — Kagan, Hazara. 

ton. (Whitehead). 

Other localities : — ^None. 

Type:~B. M. No. 8. 10. 3. 1. 

2. M,subhemoc}wihna,\ioA%- Type locality : — Nepal. (Hodgson). 

son. Ot^ localities : — Sikkim ; Mogok, 

Upper Buma, 4,400' ; (B. M.)Sikkiin 
(M. S. L). 

Type:—B. M. No. 43. 1. 12. 12. 
(Type of humeraliSy Blyth, Ind. Mus. 
Calc, stuffed. No. c. (Darjiling); 'J'ype 
of horsfiddif Gray, B. M. No. 42. 4. 29. 
57. (Bhotan) ). 

3. M. s*rigidorsa, Gray. Typelocality : — Sikkim. 

Other localities: — Nepal (B. M.). 
Chin Hills. (M. S. I.). 

Type: — B. M. No. 53. 8. 16. 15. 
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4. M. canigida, Hodgson. Type locality : — Lhossa, Thibet. 

Ot^ localitiee : — Dharamsala, Pun> 
jab ; Kashmir (B. M.) 

Type .— B. M. No. 45. 1. 8. 258. 
(Type of hodgsoni, Gray, B. M. No. 
41. 934.). 

5. M. tenion, Hodgson. Type locality : — Nepal (Hodgson). 

Other localities : — Kumaon ; Lachen, 
Sikkim (B. M.) 

Co-types; — B. M. Nos. 58.6.24.115 
and 79.11.21.447. 

Lectotype : — B. M. No. 58.6.24.115. 

6. M.longstaffi, Wtovightou. Type locality : — ^Tessa, Upper Sutlej 

Volley 14,000' (LongstaflT). 

Other localities : — Ladak (White- 

head) (B. M.). 

Type:—B. M. No. 10.12.2.1. 

7. M. kathiah, Hodgson. Type locality : — Nepal (Hodgson). 

Ot^ localities : — Mussoorie ; Sik- 
kim, Bhutan (B. M.), Kumaon; Dar- 
jiling (M. S. I.). 

Type:—B. M. No. 43.1.12.14. 


Subfamily II. — MEUNiS. 

Blanford distinguishes the three genera as follou's : — 

Key to the genera of the MEUNiH. 

A. — Upper molai* broader than long, not 

larger than upper sectorial. 

a. An external ear; colour paler below 

than above... ... ... ... I. Heuctis. 

b. No external ear ; colour pale above, 

black below II. Mellivora. 

B. — Upper molar longer than broad, and 

larger than upper sectorial ... 111. Arctonyx. 

Gen. 1. — Heuctis. 

There is very little material arail- 
No. 87. orientalis, Ilorsf. able for examination and it seems 

No. 88, personata, Geoff. almost doubtful to me whether these 

two forms ax’e not one species. In 
any case nipalensis, Hod^. must take the place of orientalis, Horsf. 
which is a Javan species. With this change, I think it will be 
most convenient to retain for the present Blanford’s arrangement, 
which is as follows ; — 
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Key to the species of Heuctis. 

A. — Colovir brown or yellowish brown, not 

grey 1 • nipalensis, Hodgs. 

J5. — Colour brownish grey. ... ... persoruUa, Geoff, 

Distribution ; — 

1. H.nipdensis, Hodgson. Type locality (Hodgson). 

Otf^r localities : — ^Dilkoosha, Caoh- 
ar (B. M.) 

Type :—B. M. No. 42. 1. 12. 27. 

2. H. personata.Gooffvoj. T ype locality : — Pegu.. 

Other localities: — Manipur; Nan, 
Siam (B. M.) ; Mt. Popa (M. S. I.). 
Type : — Probably in Paris Museum. 

Gen. 11 . — Mellivoka. 

No. 89. indica, Ken-. The only species in the genus. 

Distribution : — 

M. indica, Kerr. ^yp^ locality : — “ India.” 

loadities : — Tlajputana ; Cen- 
tral Provinces (B. M.). Cutch ; Ha- 
xaribagh (M. S. I.). 

Type: — Unknown. (Type of Urst- 
taxus inauritus, Hodgson, B. M. No. 
45. 1. 8. 251.) 

Gen. III. — Arctony.x. 

I have been able to find no 
recoixl of the rediscovery of taxoides 
No. 90. coUaris, P. Cuv. since it was named by Blyth. 

No. 91. taxoides, Bl. Thomas has named a species dictator, 

(A. M. N. II., 8 V., p. 424, 1910) 
' from S. W. Siam, just over the 

border from Tenasserim, which will almost certainly be found later 
within our limits, like so many other fonns from Trong. The'se 
three forms may be distinguished as follows : — 

Key to the species of Abctosyx. 

A. — Size large, greatest length of skull 

166 mm. ... ... ... ... 1. dictator, Thos. 

B. -— Size small, greatest length of skull 

135 mm., or less. 

a. Lai'ger, greatest length of skull 135 

mm. ... ... ... ... 2. eoUaris, P. Cuv. 

b. Smaller, greatest length of skull less 

than 125 mm 3. taaxndes, Bl 
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Disthibution : — 

1 . A, dictator, Thomas. Type locality :~Troiig, S. W. Siam. 

(H. (\ Robinson). 

Other localities : — None. 

Type:—B, M. No. 10.4. 17. 1. 

2. A. collaris, F. Cuvier. Tyj)e locality : — Bhutan D u a r s . 

(Diard). 

Other localities : — Nepal ; Lockaw , 
Kaiennee (B. M.) Chin Hills (M. S. I.), 
Tyjye : — Perhaps in Paris Museum. 

3. A, taxoide8,^\Y^\\. 'Type locality: — Assam. (McClel- 

land j. 

Other localities : — None. 

Tyi}e: — liul. Mus. Calc. No. a. 

Subfamily III.— LrTRiXiK. 

The two genera may be distinguished as follows : — 

Key to the genera of the Li TRiNiK. 

A * — Claws distinct, and well developed in 

all toes ... ... ... ... I. LrTKA. 

jB. — C laws small and inidimentary ... II. Aonyx, 

Gen. I. — Lutra. 

Blanfordin an appendix(Mamm. 
p. 001) modified, in consequence 

No. 92. vulgaris, Erxl. of a paper by Thomas (P. Z. S., 

No. 9S. dlioti, And. p. 190, 1889), his earlier arrange- 

No. 94. aurohrunnea, Hodgs. raent of the Otters. He omitted 

entirely aurohrunnea, as being 
synonymous with vulgaris, and 
while retaining this latter name, he accepted macr^us, Gray, 
as being an older name, as a substitute for dlioti. But oonsider- 
able changes, in even this revised arrangement, are necessary. The 
name lutra, L. is older than vulgaris and must be used for it. After 
careful examination of all the Museum material, Mr. Thomas agrees 
with me that the specimen which must be taken as the type of 
tarayensis is the same species os macrodas, (other specimens show 
that montioola, of which the actual type skin is lost, is also the same 
species). As the older name therefore tarayensis must take the 
place of macrodus, for the Smooth Indian Otter. These changes 
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necessitate an alteration in Blanford’s key of the genus, which 
may be made as follows : — 

Key to the sjjecies of Li'tra. 

A. — Upper margin of naked nose angulate 

in middle ; skull and teeth marked- 
ly smaller... ... ... ••• l.litlra,L. 

B. — Upper margin of naked nose straight ; 

skull and teeth markedly larger ... 2. Hodg- 

UlSTKIBl'TION : — 

1. L. Itt/ra, Limuous. Type locality : — Upsala, Sweden. 

Other localities - Kashmir ; Nepal ; 
‘ “ Madras ” ( Klliot ) ; Travancore ; 

(Jeylon (H. M.) Kumaon ; Sikkim ; 
Coorg; Ceylon fM. S. 1). 

Tyi>e.\— Unknown. 

2. L. tarayensis, Hodgson. Tyjte locality : —Terai, Nepal 

(Hodgson). 

Other localities : —Sind ; Tlajputana ; 
Benares (B. M.) ; Sind ; Central IVo- 
vinces; Chin Hills; Chindwin; Saga- 
ing, Upper Burma (M. S. I.). 

Tijik-.-B. M. No. 4d. 1. 12.101. 
(Typ»* of vwnticola, Hodgs. (skull 
ouiy) B. M. No. 214. f . ; Co-types of 
inacrodus, Cray, B. M. Nos. 40. 0. 13. 
31. and 40. 11,9.11.; Type of ellioti. 
And. Ind. Mus. Calc. No. m.) 


Gen. 11.— Aoxyx. 


No. 95. leiitonyXfKoraf. 


The name cwerea, illig., is older 
than lepionyx (J.B.N.H.S. XXII. p. 
503, 1913), and must therefore take 


its place. It is the only species in the genus. 


UlSTRIBCTION : — 


A. cinerea, Illiger. Type locdity: — Batavia, Java. 

Oticf localities : — Nepal ; Bhutan ; 
Sadyia, Assam ; Madras (B.M.) ; Ku- 
maon ; Chindwin ; Coorg (M.S.I.). 

Type : — Unknown, (lype of indi- 
gitata, Hodgson, B.M. No. 45.1.8. 
869.). 
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Family VI.— PROCYONiDiB. 

There is only one genus in our fauna. 

Gen. — A ilubus. 

No. 96. fidgena, F, Cuv. 'I’he only species. 

Distribution : — 

A.fulgens, F. Cuvier. Type locality: — '• Indes orientales." 

Other localities : — Nepal (B.M). Sik- 
kim (M.S.I). 

Type: — Perhaps in Paris Museum. 
(Co-types of ochraceus, Hodgson, B.M. 
Nos. 43.1.12. 34 4&; 35. Lectotype 
43.1.12.35.) 

Family VJl. - -llKSiDiE. 

■'J'he three included genera may be distinguished as follows 

Key to the genera of the UrsidjE. 

A. Upper incisors six. 

a. Larger, length over 5 feet ... 1. Ursus. 

h. Smaller, length under 4 feet G 

inches IJ. Helakctos. 

B. Upper incisors four ... ... ... 111. ^Ielurbus. 

Gen. 1 . — Ursus. 

Blanford includes malayanus in the genus Ursus, bvft that 

species is now generally I'ecognised 
No. 97. arctus, L. os belonging to a distinct genus 

No. 98. torquatus, Wagn. Helarctoh. The name arctus, L. 

applies to the north European bear ; 
for its Indian representative isabdlinus, Horsf., should be used. 
The two species included in the genus may be distingiiished by 
their colour as follows ; — 

Key to the species of Ursus. 

A. Colour brown 1. tsoieiitnus, Horsf. 

B. Colour black .. . ... ... ... 2. torqtuUus,yi&gn. 

Distribution : — ^ 

1. V. isabdlinus, Horsfield. Type localily : — Nepal (Hpdgson). 

Other hcdities : — Gilgit ; Kashmir 
(B.M.). 

Type : — Not traced. 
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2. JJ, Uyrquaius, Wagner. Type locality : — Hills of Nepal. 

Other localities : — Kashmir ; N epal ; 
Sikkim (B.M); Chin Hills (M.S.l). 

Type : — Unknown. (Type of pmi- 
nosm, Blyth; Inti. Mns. Calc. No. r.) 

Cell. Jl. — llELARCTtlS. 

This name was established by Hors- 
field in 1825 (Zool. Jouni. IT. p. 
221), as a subgeiius of Unsrs, but 
is now generally accepted as a full 
genus. 

No. 1)9. rmUnianuSy Raff. Tlu' only species. 

IJibTunuJTiox : — 

//. rmlayanus, Raffles. Type locality : — Sumatra (Raffles). 

Other localities : — JVlalay Peninsula 
(B.M.). Chindwiu ; Shan States 
(M. S.T.). 

Type : — Unknown. 

Con. III.— Meu rsis. 

No. 100. vrsinus, Shaw. The only species. 

DisTRiBniox : — 

M. Shan . Type locality: — Interior parts of 

Bengal." 

Other localities “ Madras’' (Sykes) 
(B. M). Bengal ; Coorg ; Ceylon 
(M.S.I). 

Type : — Unknown, 

Order VI. — TIodentia. 

The Kodextia are divided by Blanford into two Suborders 
which he distinguishes as follows : — 

Key to the suborders of Rodentia. 

A. Two incisors in upper jaw ... ... I. SiMruciDEXTATA. 

Four incisors in upper jaw (two of 
them small and placed behind the 
othera) II. Duplicidextata. 


6 
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Suboi*der I. — Simplicidentata. 

The Families of this Suborder may be arranged in a key as 
follows ; — 


Key to th^ families of Simplicidentata. 

A. Angular portion of mandible arising 
from lower edge of bony socket of 
incisors. 

a. Fibula distinct; skull with distinct 
postorbital processes ; premolars 
two on each side in the upper jaw, 
only one in the lower ... ... I. SciURiDiE. 

Ik Fibula united to tibia; no postorbital 
processes. 

a\ Form slender ; tail long. 

a^ Premolars one on each side 

in upper jaw... ... ... II. Dipodida'. 

Premolars absent, 
a*. Tail clothed with long hair 
which grows <*outinually 
longer towards the tip ... Ill, (Jlirida. 
b\ Tail clothed at most with 
short hair, occasionally 
forming a tassel at the 
extreme tip ... ... IV. Murida. 

6‘. Foi m heavy, mole-like ; tail short 

or rudimentary. V. Spalacida. 

B. Angular portion of mandible arising 

from outer side of bony socket 
of incisor ; body more or less 
covered with spines ... ... VI. Hystricida. 


Family I. — SnrRiDA. 

The two Subfamilies may be distinguished as follows: — 

Key to the Subfamilies of Sciurida. 

A- Form slender; tail long; incisors 

compressed; arboreal ... ... i. SciURiNA. 

B, Form stout ; tail generally short ; 

incisors not compressed; terrestrial. II. Marmotina. 
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Siiblamily I. — ScirHiN^:. 

The following in a key to the genera, viz': — 

Key to the genera of Sc'irRiNvK. 

A, Limbs connected b}" a membrane oi* 

parachute. 

а. HjT^psodont ; inner })()rders of upper 

]n olai’s proxi m ately suban gu I at(‘ , 

their upper surfaces flat ... ... 1. EurKTArai s. 

б. Brachyodont ; inner borders of upper 

molars rounded, their upper surface 
irreg^ilar. 

(i. .An interfemoral membrane attach- 
ed to the tail; this latter is 

bushy, not distichous ... ... IJ. PKTArRifeTA. 

V. No interfemural membrane ; tail 
distichous. 

Strong tufth of hair at l>ases of 
ear-conch in front ; teeth exces- 
sively wrinkled, posterior internal 
cusps well developed ... ... HI. Bklomys. 

//. Kar-t lifts absent or but little 

developed; teeth not ex<‘essively 
wrinkled; posterior internal 

cusps not developed ... ... IV. Ptero.MYS. 

B. Limbs free, not connected b\ mem- 

brane. 

i(. Size very large ... ... ... \\ RatI’KA. 

/>. Size smaller. 

^luzzle long and pointed; a pale 

spot behind each ear ... ... VJ. Drkmomys. 

//. Muzzle comparatively blunt ; no 
])ale spots behind the ears. 
a\ No stripes on back. 

n\ No seasonal hip-patch ... Vll. (^ALLosciruis. 

/>*. A seasonal hip-patch ... VI Tl. Tomeltks. 

Back striped. 

a\ A median dorsal pale line... IX. Finambulis. 
b\ No pale line on back. 

a\ Size larger; no central 
dorsal stripe ; lieiul and 
body 175 mm. ... ... X. AFenktes. 

Size smaller; a central 
dorsal black stripe ; head 
and body 125 mm. ... XI. Tamiops. 
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Gen. 1 . — Eitkta! Rrs. 

No. 22C. cinereus, Thos. 

Distribution : — 

E. cinereuSf Thomas. Tifpe localitij: — Gilgit. 

Other localities : — None. 

Co-types: — B. A[. No. 88.9.28.1. 
and lad. Mas. (^alc. No. a. 

Lectotype: — fl. M. No. 88 9.28.1. 

Gen. II. — PiCTAUiusTA. 


Established by Link in 1795, takes the plac e of Ptero.mys (whieli 
\\as only established by Cuviei- in 1800) in any case; but the latter 
has bc^en shown to Ix'long to the animals classc^d as Sctuhopterus. 
(See below). 

I published a study of this genus in 191 1 ( J. B. N. H. S. xx, p. 

1012), uhen I added some new 
names, and sevcu’al others have becm 
added since then. On the other 
Jiaiid the two names yunnanmsis 
and punckilus must be dropped from 
our list in favour ot their represen- 
tatives camlidulus and sybiUa res- 
pectively. 4^he whole may be arrang%^d in a key as follows : — 


No. 227. oral. Tick. 

No. 228. inornatus. Geoft*. 
No. 229. vuignijiciis. Hodgs. 
No. 280. yanmnensis. And. 
No. 231. cnniceps. Gray. 
No. 232. punctatus. Gray, 


Key to the species of Petal rlsta. 


A. — General colouring blackish or greyish, never rufous or 
fulvous. 

a. Smaller, hindfoot 70-77 mm. 

a\ Smaller, hindfoot 72 mm. ... 1. oral. Tick. 

b\ Lai*ger, hindfoot 77 mm. ... 2. Cinderella. Wr. 

b. Larger, hindfoot 80-85 mm. 

a\ Back of ears and forearm “ bay 

tail drab-grey ... ... ... 3 , cineraceus. Bly. 

6'. No bay marking ; tail black. 
a’. Limbs and parachute dark maroon, 

under surface salmon buff ... 4. lylei venningi. Thos. 
b‘. Limbs and parac’hute like the 
back, at most with a rufous 
tinge ; under surface white, 
ah Limbs and parachute with a 

mfous tinge 5. philippensis. Ell. 

6h Limlis and parachute like the 

back G. lanka. Wr. 
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JB. — General colouring rufous or fulvous, 

a. Size larger, hiudfoot over 80 nini. 

a\ G'olour darker; black tufts behind 

the ears... ... ... ... 7 . taylori, Thou. 

6' . Colour paler ; dark bay tufts behind 

the ears... ... ... ... 8. aDulididusy Vfv. 

b. Size smaller, liiiidfoot 05-77 mm. 
a. Larger, hiudfoot 70-77 nim. 

a. A well mai'ked dark saddle 
-ft" patch exl ending forward to the 
Vr S’ crown; hiudfoot 73 mm. ... 9. 7U)biIis, Gr. 

6‘. No saddle i)atch. 
fi\ Backs of ears black. 

a\ (k)lour darker, gi’izzled bay 

and bufi‘.... ... ...10. birrrlli, Wr. 

b\ Colour paler, grizzled 

])rowii and white ...11. inonmtusy iieofi. 

b\ Backs of ears’ coloured like head. 

a\ Face grey... ... ...12. caniceps, Gr. 

6*. Face like head and ba(*k. 
a\ Darker (bay); no pale 
area on shoulders ; 
hind feet bkack ...13. albimiter, iiv. 

I) . I’aler ( ferruginous ) ; 
shoulders slightly 
paler than back; feet 
coloured like back... Id. fidvinxis, Wr. 

V Smaller, hiudfoot 60-05 mm. ...15. 6*i/5^Zia, Thos. 

& Wr. 

DiSTRiBunoN ; — 

1. P. oral, 'fickell. Type locality : — Singhboom, Orissa. 

(Tickell). 

Other localities, Berar; Chaibassa, 
Orissa (M. S. f.). 

Type:- Unknown. 

2. P. Wroughton. Type locality: -Surat Dangs. 

(Wi'oughton). 

Other localities : —Surat Dangs. 

(B. A1.) 

Type:- B. :^I. No. 90. 11. 7. 5. 

Type locality: — Arakan. (Phayre). 
Other loccdUies : — Tenasserim (B. 
M.); Pegu (M. S. 1.) 

Type: — Ind. Mus. Calc. Var. B. 
No. a. 


8. P. cbieraceus, Bl. 
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A.P.lyleivenningiyT^homixs. Type locality: — Kalaw, S. Shau 

States. (Venning). 

Other localities : — None. 

Tyjje:—B. M. No. 14. 4. 3. 1. 

5. P. philippensis, Klliot. Ty^n* locality : — Sontliern Maratba 

Country. ( Elliot) . 

Other localities : — Nilgiri and Paliii 
Hills, Aljwlras; Travancore (B. M.) ; 
Kanara ; (\>oi*g (M. S. I.). 

Co-tyi^s B. M. No. 115 6. &id. 
(Co-types of griseiventer. Gray, B. M. 
No. Il>8 a. k b. J^ectotvpo; — B. M. 
No. 108//.) 

Lectotype : — B. Al. No. 115 d. 

6. P. lanka, Wroughtoii. Typelocalitjf : — Ceylon (E. B, Hois- 

borougli.) 

Other localities : — Ceylon (B M.); 
Cevlon (^r. S. 1.) 

Tgpe:—n. M. No. 0(>. 3. 27. 1. 

7 . P. taylori, Th.omfx». Type locality: — Baukasun, Tenaas- 

serim (B. N. 11. S. — Shoi’tridge). 
Other locahties: — None. 

Tyiie:—B. M. No. 14. 12. 1. 5. 

8. P. candidwit/^, Wroughton. Type locality: — Kindat, Chinduin 

Jliver (f\ H. Hobart). 

Other localities: — Dilkliusha, Cachar; 
Naga Hills; JMogaimg, N. Biu’nia (B. 
M.) ; Chiu Hill.s; Chiiidwin (M. 
S. 1.) 

Type-.— Vi. M. No. 10. 10. 19. 3. 

9. P. nohilis, (Jrvuy. Type locality : — Darjiliug. (Peai'sou). 

Other localities : — Nepal (B. M.); 
Sikkim (M. S. I.). 

Tyj)e:—B. M. No. 79. 11. 21. 529. 
('IVpe of chrysothrix, Hodgson, B. ^l. 
No. 43. 1. 12. 45.). 

10. P. birrelli, Wroughton. Type locality : — Murree, Punjab 

(Major Biirell). 

Other localities: — Murree, J’unjab 
(B. M.). 

Type :—ii. M. No. 5. 11. 19 3. 

11. P. tnorwa<««, Geoffroy. Type locality: — Kashmir. 

Other localities : — Kashmir (B. M.). 
Type : — Unknown. Perhaps in 
Paris Museum. 
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12. P. camce^w, Gray. Type Darjiling. (Hodg- 

son). 

Other localities: — Sikkim; Nepal 
(B.M.). 

M. No. 79.11.21.531. 
(Type of senexy Hodgson, B. M. No. 
45.1.8.242). 

13. P. albiventer, Gray. Tyj^ locality : — Nepal (Hodgson). 

Other localities: — Nepal; Sikkim 

(B. M.) ; Kumaou (M. S. 1.). 

Type:— B. il. No. 114c. (Type 
of magnificus, Hodgson, B.M. No. 43. 
1.12.47). 

14. P. fulvinus, Wrough- Ty}}e locality: — Simla. (Hume — 

toil. Davison). 

Other localities : — Simla (B.M.). 
Type:—B. M. No. 85. 8. 1. 121. 

15. P. ayhilUii Thomas and Type locality : — Chin Hills. (B.N. 

Wroughton. H. S. — Mackenzie). 

Other localities : — None. 

Type: -B. M. No. 1G.3.2G.14. 

(Jen. Ill . — B elom Y h . 

Ill 1908 Thomas divided up the 
No. 238. pearsonit Gray. genus Ptehomvs into G. Besides 

restricted Pteromys, Bkeomys is 
the only one found within our limits. (A.M.N.H. (8).l.p.l). 
In the paper mentioned above he also added a new species trichotis 
in this genus. These two species may be distinguished as 
follows : — 

Key to the species of Belumys. 

il. — Backs of ears, and the ear-tufts, hazel... 1. pearsoniy Gray. 

B . — Backs of ears, and the ear-tufts, black... 2. trichotis, Thos. 

Distribution ; — 

1. B. pearsoniy Gray. T ype locality : — Daijiling.(Pearson). 

Other localities: — -Sikkim; Naga 

Hills. (B. M.) 

Type:~B, M. No. 79.11.21.381. 

2. B. trichotis, Thomas. Type locality : — Machi, Manipur, 

(Hume). 

Other localities : — Lower Ohindwin, 
Burma. (B. M.) 

Type:—B. M. No. 85.8.1.136. 
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Gen. IV.— Pteromys. 

Thomas lias divided this genus up into four subgenera, three 
only of which are found in Indian limits. One of these, Glaltomys, 
has been restricted by Hollister (P. Biol. Soc. Wash, xxviii, p. 109, 
1915) to the American form. These three subgenera may be 
m’ranged in a key as follows 

Key to the suljgenera of Ptero.mys. 

A. — Bullte well inflated ; molar ridges high. 

а. Mamma) 8 I. Eo'^ladcomyw. 

б. Mamma) G II. Hylopktes. 

B, — Bulla) low, flat, little inflated ; molar 

ridges low III. Petjnomys. 

Subgen. I.— Eoglaltomys. 

No. 233. fimhriatus, Gray. The only species. 

Distribution : — 

Pt, (E.) fimbriatuSi Gray. Typeloadity : — “ India.'’ 

Other localities : — Kashmir, Simla, 
'riiandeani, Garial, ^lurree, Punjab 
(B. M.). 

Type :—^ot traced. 

Subgen. 11 . — Hylopktes. 

The sayilta of Linnmus was based 

No. 234. alboniger, Ilodgs. on a Sumatran animal ; for its 

No. 235. sagiita, L. Burmese representative Blyth esta- 

No. 236. spadiceus, Blyth. blished the species phayrei from 

.Mergui. For the still more North- 
ern form from Mt. Popa Thomas has provided the siibspecific name 
probus. In 1908 Thomas established belane for the small flying 
squiiTel of the Malay Peninsula, which has now been taken in 
Tenasserim. The species may be distinguished as follows : — 

Key to the species of Hylopetes. 

A. — Size larger, hindfoot about 40 mm. ... 1 alboniger, Hodgs. 

B. — Size smaller, hindfoot 30 mm. or less. 

a. Size medium, hindfoot about 30 mm. 

a\ Feet entirely brown 2. phayrei, Bl. 

V. Sides of feet and toes pure white... 3. j). Thos. 
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h. Size fimall, hindfoot less than 30 mm. 

a\ Size larger, hindfoot 27 mm. ... 4. belone, Thou, 
b\ Size very small, hindfoot 22 njm. o, sjutdicenSf BI. 

Distribution 

1. Pt. {H.) alboniger, Type locality: — Nepal (Hodgson). 

Ilogdson. Other localities Sylliet ; Darjiling; 

Sikkim ; Manipur (B. ^l.) ; Sikkim ; 
Dai;jiling; Jlhutan Diiars; (’hin Hills; 
Chindwin (M. S. I.). 

Co^types: -B. M. Nos* 43.1.12.40 
- 51.('rype of turnbaUit Clrav, B. M. 
No. 37,6.10.57). 

Lextotype : — B. M. No. 43.1.12.49. 

2. Pt. (H.) phayreiy Blyth. Type locality x — Rangoon, .Mergui, 

(Phayre and Jierdmon*). 

Other localities Pegu Vomas; 
Siam (B. ^I.). 

Co-tyjjes : — Ind. ^Ins. Calc. Stuffed 
specimens, c. and d. 

3. Pt. (H.) phayrei ])robi(s, Type locality: — ^It. Popa, 3,000' 

Thomas. Burma (B. N. H. S. — Shortridge), 

Other loccdities : —i'hxn Hills; 
Chindwin ; J\It. Popa (M. S. 1.) 

Type I B. M. No. 14.4.3.2. 

4. (Zf.) Thomas. Type locality: — Terulao Island, 

Straits of ^Malacca. 

Other localities:- Tenasserim (M 

s. J.). 

Type\—]i. M. No. 8.7.20.(51. 

5. Pt. {H.) spadiceusy Blyth. Type locality : — Arakan. (Phayre). 

Other localities: — Mt. I'opa (M.S.l.) 
Vo-types : — Ind. Mus. Dale. Nos. 
a, 6, and c. 

Subgeij. III. — Pktinomys. 

The Ceylon form is layardi, Ke- 
No. 237. fuscimpUluSy laart. Thomas has recently described a 
Blyth. third species, phipsoni, from Tenas- 

serim. They may be distinguished 

as follows ; — 

Key to the species of Pktinomys. 

A. — Size large, hindfoot over 60 mm. 

а. Under surface, white fuscocapUlns, Bl. 

б. Under surface, grey 2. layardi, Kel. 

B. — Size small, hindfoot about 26 mifi. ... 3. phipsoni^ Thos, 

6 
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Distribution 

1. Pt, (P.) fuscocapilluSi Pyp^ localily : — Malabar Coast. 

Blyth. (Ilev. H. Baker, Junr.). 

Other localities: — Travancore (Bour- 
dilloii) (B. M.). 

Type : — Lost. 

2. P^ (P.) Zayardi. Kelaail. Type locality: — Dimboola, Ceylon. 

(Pailiaer). 

Other loculities :—Vjey\o\\ (M. S. 1.). 
Tyiie:--n, M. No. 52.5 9.11^. 

3. Pt, (P.) Thomas. 7’y;>e Tenasserim. (B. N. 

H. S.— Shortridge). 

Other localities: -Malay Peninsula 
(B. M.) 

Type:—\^. M. No. 14.12.8.24;i. 

Gen. \\ — llATUKA. 

I dealt with this group in 1910 
No. 239. Micus, Erxl. (J. B. N. H. S. xix, p. 880). 

No. 240. bicolor, Sparr, Since then some forms from 

No. 241. inacTUTUS, Penn. Chindwin and Burma have received 

names, and Thomas and myself have 
revised my previous paper so far as it affects Ceylon (J. B. N. H. S. 
xxiv, p. 34, 1915). The resulting list of 14 names may be 
arranged in a key as follows : — 

Key to the species of IIatuka. 

A, — Fore-legs yellow. 

a. Hind-legs coloured like hack. 

(General colour yellow buff ... 1. dealbata, Blanf. 
b\ General colour nifousbay. 

Tail coloured like back. 
a'. Size smaller, hind-foot 73-77 

mm. ... ... ... 2, indica indica, Hvxh 

b\ Size larger, hind-foot 87-92 

mm. ... ... ... 3. i. Ryley. 

b\ Tail black. 

a\ No black markings on body. 4. ubengalensisfilsaii^ 
b\ Black markings on back and 
shouldei^s. 

a\ Black markings only on 
shoulder and foi*earm, 
and at base of tail ... 5. i, centralis, Ryh 
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b\ Black markings almost 
liiding the general colour 
except a narrow band on 

centre of body ... ... G. i, maxima, Uchve]). 

b. Hindlegs y(*llow, in contrast with 
back. 

a\ (reneral colour black. 

Tail haii*8 tipped with white ... 7. vuicroura, V(mu, 
Tail entirel}' black .. ... 8. m. inelanockra, T. 

& W. 

/>' General colour grizzled ... ... 9. wi. dandolena, 

T. & W. 

B. — Fore-legs black and brown. 

a. 1 Ji^per side of forenrni unbroken black 

or brown. 

General colour black ... ... 10, gigantea, McCl. 

b\ General colour brown H - luirina, T. & W. 

b. Yellow bar across forearm. 
a\ Dorsal surface unicoloi*ous. 

a’. General colour bix)wn... ... 12. j)h<£o'pejila, TsMW. 

b\ (leneral colour black ... ... 13. warow?, T. & 

W. 

6’. Head and should(»i‘s black, withers 

to nimp brown ... ... 14. fellii, T. & W. 

DisTKinuTiON : — 

1. /?, dealhala, Blanford. locality : — Surat Dangs 

(Wrought on). 

Other localities : — Surat Dangs 
(B. M). 

Tyfe B. M. No. OG. 11. 7. G. 

2. R, indica hidica, Krxleben. Type locality : --Bomhay, 

Other localities : — Western Ghats 
(S}ke8) ; Kanara ; Coorg (B. M.) ; 
Satara ; Dharwar; Kanara; My- 
soi-e (M. S. 1.). 

Type: — Unknown. (Co-t5'pes of 
elphinstonei, Sykes B. M No. 79. 
11.21.578 and 579 and IG. 3. 
». 12. Lectotvpe B. M. No. 79.11. 
21.579.) 

3. R.Mioasupcrans.Uyley. Type Zocai% Wotekalli, S. 

Coorg. (B. N. H. S. — vShoiiridge). 
O^er localities : — Coorg (M.S.I,). 
Type : — B. M. No. 13. G. 21. 3. 
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4. R. indica bengalensis, Type locality : — Not known. 

Blanford. Other localities : — Mysore (B. M.) 

Coorg (M. S. I.). 

Type B. M. No. 44. 7. 4. 7. 

5. R, indica centralis, TAylk'y. Type locality: — Hoshangabad, 

(Vntral fVovi nres. (B. N. H. S, — 
(^•unip). 

Other localities : — Central Pro- 
vinees ; Orissa pr. S. 1.). 

Type B. M. No. 12. 1 1. 29. 85. 

6. R. indica maxima. Sch- — Malabar. 

reber. Other localities : — Travancore ; 

Kodaikanal ; Madras (B. M.) 

Type : — Unknown. 

7. R. macroura macronra, Type locality : — Cejdon. 

Pennant. Other localities : — Cejdon (B. M.). 

Type : — Unknown. 

8. R, macroara melanockra , Type locality : — Kedtawa, South. 

'riiomas and Wro- CVyion (B. N. IT. S. — Mayor.) 
nghtoii. Other local ities : — Ceylon (B. jM.); 

Ceylon (M. S. I.). 

Type:—B. M. No. 15. 7. 1. 4. 

9. R. nmcroxira dandolena, T ype locality : — Wellawaya, II va 

Thomas and AVro- J^rovinces, Ceylon (B. N. H. S. — 
iighton. ^laj. Mayor) 

Other localities : — Ceylon (B. M.). 
North Central, Hast and South 
Ceylon (M. S. 1.). 

Type>-\\. M. No. 15. 7. 1. 5. 

10. R. giganteagigantea,^lQ- Type locality: — Assam. (Mc- 

Clelland. Clelland.) 

Other localities : — Nepal ; Sikkim- 
( 'hind win ; Myitkyina and Manda- 
lay, Burma (B. M.) ; Sikkim ; 
Dai;jiling ; Shan States (M. S. I.); 

Type:—B. M. No. 79. 11. 21 
33G. (Co-types of macruroides, Hodg. 
son, 43. 1. 12. 70 and 77. Lecto- 
type B. M. No. 48. 1. 12. 76). 

11. R. gigantea lutrina, Tyjje locality: — Tatkon, Chind- 

mas and Wrough- win lliver. (B. N. H. S. — Short- 
ton. ridge). 

Other localities : — ( 'hin Hills ; 
Chindwin ("M. S. 1). 

Type: — B. M. No. 15, 5. 5. 62. 
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12. R. phceopepla phoBopep- Typelomlify : — Siingei Balik, Te- 

Ui, Miller. nassmm. (Abbott). 

Other loculities : — -Mergui, Teuasse- 
rim ; Siam (B. Al.) ; Tenasseriiii 
(M.S. J.). 

Tf/))e: — L. S. Nat. Mtis. No 
r24'2;{5. 

13. R. phosopepla mtrana, Type locality'. — Mt. l^opa, Burma. 

Thoniab and Wro- (B. N. H. S. — Short ridge), 
ughton. Other localities : — Siam (\^. M.); Mt. 

J^opa (M. S. 1.). 

Type'.—\^. M. No. 11. 7. 19. 107. 
\i. R. fellii. Thomas and Type locality: — Yin, rhiudwiu 

Wroughtun. River. (B. N. II. S. — Shortridge.) 

Other local it ies:~\jO\vcv Chindwin 
(M.S. 1). 

Type :~B. M. No. 15. 5. 5. 55. 

Gen. \l . — Dhemomys. 

Both these species have had. 
No. 243. locria, llodgs. subspecies attached io them from 
No. 244. rujigenis, Blanf. various localities, and Thomas has 

recently recorded the occun*ence of 
the Chinese pernyi group within our limits (J. B. N. FT. S. xxiv, 
p. 417, 1910). Finally Thoma< and m\ self described 
from the Chin Hills (4. B. N. H. S., p. 238, 191(3). All these 
Thomas arranged in a key (1. c.) somewhat as follows : — 

Key to the species of Dhemomvs. 

A . — Cheeks not ferruginous ; tail, below, dull}* coloured 
grizzled. 

a. Belly hairs strongly buff} or ochraceous terminally. 

a\ Belly washed with ricli ochraceous ; ear patches white ; 
back entirely without a median black line, 
a®. A fulvous tinge above, giving a 

browner appearance ... ... 1. lokrialokria, 

Ilodgs, 

No fulvous tinge, especially on 
lower back, general appearance 
blackish olivaceous ... ... 2. lokria bhotia^ 

b\ Belly washed with buffy or yellow- Wr. 
ish ; oar patches rufous ; a dark 
median doraal line usually present, 
though indistinct in worn pelage ... 3. macmillanu T. 

& W. 
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b. Belly hairs whitish or ci-eamy termi- 

nidly ; ear patches rnfous ... ... 4. pemyi, M. Etlw. 

S . — Cheeks and midrib of toil beneath bright 
ferruginous. 

а. Colour darker. 

o'. Tail hairs not markedly whitened ... o. r. rufigenin, 

filanf. 

b\ Tail hairs markedly tipped white ... 0. r. ojnmus, Thos. 

б. Colour paler 7. r. adamsoni, 

Thos. 


Distbibutiom : — 

1 . D. lohria hhria, Hodgson. Type loaUity : —Nepal. (Hodgson). 

Other localities : — Daijiling ; Mani- 
pur (B. M.) Chin Hills (Mackenzie) 
(M. S. J.). 

Co-types: — B. M. No^. 43. 1. 12. 
.">5 and 50. (Type of svbjlaviventris, 
McClelland, B. M. No. 7'.). 11. 21. 
351). 

Lectotype: — B. M. No. 43.1.12.55. 

2. D. lohria bhotia,yfrovigh- Type locality: — Sedonchen, Sik- 

ton. kini. (B. N. H. S. — Crump). 

OtW localities : — Eastern Sikkim, 
(M. S. 1.) 

Type-.—H. M. No. 15.0.1.125. 

3. D. macmittani, Thomas Type locality : — Tatkon, Chindwin. 

and Wi’oughton. (B. N. H. S.— Macmillan). 

Other UmlUies : — Kabaw Valley 
(M. S. 1.). 

Type:— B. M. No. 15.5.5.108. 

1. D, pemyi, Milne — Ed- Type locality: — Sze Chwan, Yun- 
waids. nan (Ferny). 

Other localities : — Yunnan (B. M.); 
Chin Hills (M. S. I.). 

Type : — Faris Museum. 

5. D. rufigenis rujigenis. Type locality : — Mt. Mooleyit, Bur- 
Blanford. ma. (Hume — Davison.) 

Other localities: — Mooleyit(B.M.). 
Type:— a. M. No. 01. 10. 7. 81. 

0. D. rufigenis opimus, Type locality: — Hkamti, Chind- 

ThomosandWroughton. win (B. N. H. S. — Shortridge). 

Other localities : — Hkamti, Chind- 
win. (M. S. I.). 

Type B. M. No. 15. 5. 5. 195. 
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7. D, Tufigenis adatnsonii Type locality’ — Maymyo, Burina. 
Thomae. (J. P- C'ook). 

Other localities : — S. Shan States 
(B. M.); Kindat, Chindwin ; N. 
Shan States (M. S. I.). 

Typei-^B. M. No. 14. 4. 3. 3. 


Gen. VIl. — Callusciurus. 


No. 242. ferrvginetis, V\ 
Ciw, 

No. 245. eryihneus^ Pall. 
No. 240. quinquestriatus, 
And. 

No. 249. canicepst Gray. 
No. 250. griseimaniiSy M.- 
Edw. 

No. 252. atrodormlis, Gray. 


Of these six species, griseiniamsy 
Milne-Edwards, must be dropped 
from our list as occurring exclu- 
sively beyond our limits. On the 
other hand sladeni, And., entered 
by Blanford in the synonymy of 
eryihrcBHSy must be recognised not 
only as a species, but as, like 
erythrcBUSy representing a group of 
geographically varying forms, ^i'he 
following key may be used for the 
forms here included in this genus, 
viz : — 


Key to the species of CALLO^^CIlJH^s. 


A, — Feet pale; face and feet coloured like 

the undei*side. 

а. Tail- tip black ; an ochraeeoas dorsal 

cloak ... ... ... ... 1. canicepSy Gray. 

б. 'I'ail-tip colouml like the underside ; 

no doi’sal cloak ... ... ... 2 . sladeni group, {for 

hey see bdowS) 

B, — Feet dark. 

a. General colour bay or maroon ; feet 

black; tail tip white ... ... 3. fertuginemy F. 

Cuv. 


6. General colour grizzled. 

a\ Blac‘k splashes or stripes on bac*k. 

a^ Undei’side maroon ... ... 4. atrodorsalisy Gray. 

6®. Underside like flanks, washed 

with yellow 5. a. shanicusy Ryl. 

b\ No black dorsal marks. 

a*. Underside grey or grizzled. 

a^ Undeiuide grey ... ... (3, stevensU Thos. 

b\ Underside grizzled. 

a*. Face ochraceous ; no 

shoulder mark... ... 7. crumpiy "Wr, 
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b\ Face like head; a huffy 
mark on shoulder and at 
base of neck ... ..*8. epomopkorua davi- 

sent, Bonh. 

U. Underside ochraceous t o 
maroon. 

a^ Strong black tail-tip ... 9. erythroBua group 

(for key see bdow.) 

b\ Black tail-tip obsolescent or 
absent. 

Absent ... ... ...10. rubeculus, Mill. 

b\ Obsolescent. 

a\ Underside ferniginons 
with grizzled median 
stripe ... ...11. gordoni, And. 

b\ Underside w^hite with 
median and lateral 
black stripes ...12. quinquestriatus, 

And. 


Distribution : — 

1. 0. mnicepSf Gray. locality : — Tenasserim. 

Other localities : — Salween Ri- 
ver ; Amherst District ; Tavoy ; 
Tenasserim (B. M.), 

Type:— B. M. No. 213 a. (Co- 
types of chrysonotas, Blyth, Ind. 
Mus. Calc. Nos. a“-(P.) 

2. C. sladeni group. The forms included in this group 

may be arranged in a key as follows:- 


Key to the forms of the C. sladeni group. 


A. — Feet ochraceous or ferruginous. 

a. Ochraceous mask extending back to 

level of ears... ... (a) 

b. Mask not extending back to cal's. 

a\ Back above grey, not rufous ... (5) 
6*. Back washed with ferruginous. 
a^. Feet darker, ferimgiuous ... (c) 

6\ Feet paler, ochraceous ... (d) 

B. — Feet whitish or buffy white. 

a. Back grizzled. 

a\ , Darker, general colour oliva- 
ceous ... ... ... ... (e) 


sladeni sladeni, 
And. 


8. midaSy Thos. 

8. rubex, Thos. 

8. shortridgei, T. 
and W. 


8. miUardif T. and 
W. 
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6*. Paler, general colour tawny 

ochraceoua ... ... (f) s. fryanus, T. and 

W. 

ft. Back not grizzled. 

a\ General colour ochraceouH ... (g) s* oareyi, T. & W. 
ft®. General colour cream buff ... (A) $, haringtoni, Thou. 


2. (a) C. sladeni sladeniy 
Anderson. 


2. (ft) C. sladeni midas, 
lliomas. 


2. (c) 0. sladeni rubeXy 
Thomas. 


2. (d) C. sladeni shortrid- 
geiy Thomas and 
Wroughton. 

2. {e) C. sladeni millardi, 
l^homas and 
Wroughton. 


2. (/) C. sladeni fryanus^ 
Thomas and 
Wroughton. 


-J- (?) 0. sladeni caregiy 
Thomas and 
Wroughton. 


2. (A) C. sladeni having- 
tonif Thomas. 


Type locality : — Thigyain, Upper 
Burma. 

Other localities . — Katha, Upper 
Burma; Uyu River, Chindwin; (B.M.). 
Kindat, Chindwin (M. S. I.). 

Type\ — Ind. Mus. Calc. No. a. (Type 
of kemmisiy Wroughton, B. M. No. 
8. 8. 17. 3.; Type of dadeni bartoniy 
Thomas, B. M. No. 14.6.18.1.) 

Type locality : — My itky ina, U pper 
Burma. (Kemmis). 

Ot^her localities : — None. 
Type\—B,1A, No. 11. 7. 31. 1. 
Type hcaUty: — Myitkyina, Upper 
Burma (B. N. H. S.— Venning). 

Other localities: — Yin, Lower Chind- 
win (M, S. 1.). 

Type : — B. M. No. 14. 4. 3. 7. 

Type locality : — Hkamti, Upper 
Chindwin. (B. N. H. S. — Shortridge).^ 
Other localities : — Hkamti (M. S. 1.^. 
Type: — B. M. No. 15. 5. 5. 104. 
Type locality: — l^yaungbyin, Upper 
Chindwin, (B. N. U. S. — Shortridge). 

Other localities: — Pyaungbyin, Up- 
per Chindwin (M. B. 1.), 

Type i—B. M. No. 15. 5. 5. 136. 
Type locality: — Minsin, Upper 

Chindwin (B. N. H. S. — Shortridge). 

Other localities : — Minsin, Kaung- 
taung. Upper Chindwin. (M. S. 1.). 
Type:— B.M. No. 15.5.5.117. 
Type locaUty : — Tamanthe, Upper 
Chindwin, (B. N. H. S. — Shortridge). 
Other loocdiiies: — Tamanthe (M.S.I.) 
Type:— B.M. No. 15.6.5.121. 
Type locality: — Moungkan, Upper 
Chindwin (Harington). 


7 
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Other hoalities • — Moungkan, Homa- 
lin, Chindwin (M. S. 1.) 

Type: — B. M. No. 5.8.11.1. (Type 
of haringtmi solratts, Thomas, (Homa- 
lin), B. M. No. 5.8.11.2). 

Type locality : — Pegu (Belanger). 
Ot^ localities: — ^ngoon (B.M.); 
Pegu Tomas, Mt. Popa (M. S. I.) 

Type : — Unknown. Probably in 
Paris Museum. 

Type locality : — “ Bhotan ” (pal- 
pably an error). 

Other loccdilies : — Amherst District ; 
Moulmein; Tenasserim; S.W. Siam 
(B.M.). 

Type: — B.M. No. 41.1819. (Type 
of hyperytkrm, Blyth (Tenasserim), 
Ind. Mus. CoJc. No. o’). 

5. C. atrodorsalis shanicus, Type locality : — Gokteik, N. Shan 

Ryley. States. (B. N. H. S. — Shortridge). 

Other localities : — Shan States ; 
Mt. Popa (M. S. I.) 

Type :—B. M. No. 13.11.18.1. 

6. C. stevensi, Thomae, Typelooality: — Beni Chang, Abor- 

Miri Hills, Assam. (Stevens). 

Otiier loMlities : — Abor Oountrj' 
(Bailey); Sadiya, Assam (B. M.). 
Type :—B. M. No. 7.11.26. 2. 

7. 0. orumpi, Wroughton. Type locality : — Sedonohen, Sikkim. 

(B. N. H. S.— Crump). 

Other localities : — Sedonchen (M . 
S. I.). 

Type:—B. M. Na 15. 9. 1. 103. 

8. C. epomophorus davisoni, Type locality : — Bankachon, Tenae- 

Bonhote. serim (Hume — Davison). 

Other localities : — Moulmein ; S. W. 
Siam (B. M.) ; Tenasserim (M. S. I.) 
Type :—B. M. No. 85.8.1.187.- 

9. C. erythrcBus Group. The forms included in this group 

may be arranged in a key as 
follows ; — 

Key to the form of the C. erythrceus group. 

A . — Bars red or brown. 

а. Face the same colour as the back ... (a) e. erythrosus, Pall. 

б. Face ochraceous (b) e. bhutanensis, 

Bonh. 


8. C. ferrugineus, F. 
Cuvier. 


4. C. atrodorsalis. Gray. 
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•Ears like the rest of the head. 

Very dark, almost black. 

Grizzling coarser... ... (c) e. erythrogastertBl. 

h\ Grizzling very fine (d) e. punctatissimusy 

Gr. 

Paler. 

a\ Tail white with black tip ... (e) e. kinneariy Th. & 

Wr. 

//, Tail like back ; with black lip, 
a®. Colour of inside of limbs ex- 
tending to front of wrists and 
back of ankle; tail usually 
with much white in black tip. (/) e. croialiusy Th. A; 

Wr. 


Front of wrists and back of an- 
kles coloured like rest of outer 
side of limb ; tail with black 
tip (ff) rmgarum, Th. & 


9. (a) C. erythrasuserythrmusy Type locality: — “ex India ori- 
Pallas. entali.** 

Other localities : — Assam (GriflSth) 
(B. M.) 

Type : — Unknown. 

9. (b) C.er^hrceusbhiUanen- Type locality: — Bhutan. 

sisy Bonhote. Other localities : — Assam (McClel- 

land) (B. M.). 

Type : — B. M. No. 48. 8. 18. 6, 

9. (c) 0. erythrcBus erythro^ Type locality : — ifanipur (A. S. B., 
gaster, Blyth, Guthrie). 

Other localities: — Aimole and 

Noong-zai-ban, Manipur (B. M.). 
Type : — Ind. Mus. Calc. No. a. 

0. (d)C.erythr(mspunctati8- Type locality :--CachBT, 

simasy Gray. Other localities: — Dilkoosha, Ca- 

char (B. M.). 

Type:— B. M. No. 56.12.24.108. 

9. (e) 0. erythrcBus hinneari. Type locality Tatkon, Upper 
1'homas & Wroughton. Ohindwin, (B. N. H. S.— Shortridge). 

Other locaUties Tatkon (M. S. I.) 
Type : — B. M. No. 15.6.5.79. 

9. (/) C. eryihr<Bus crotaliusy Type locality Hkamti, Upper 
Thomas & Wroughton. Chindwin (B. N. H. S. — Shortridge). 

Other localities : — Ilkamti (M. S. I.), 
Type B. M. No. 15. 5. 5. 69. 
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9. (g)C.efyt^r<mi8mgarum, Type loodlily: — Sadiya, Assam 

Thomas and Wrough- (Hume). 

ton. OUur localities: — Homalin, Taman- 

the, Upper Chindwin ; Chin Hills (M. 
S. I.). 

Type :—h. M. No. 85. 8. 1. 170. 

10. C. ntbeetdus. Miller. Type hcality : — Trong, S. W. Siam. 

(Abbott). 

Other localities : — None. 

Type: — U. S. Nat. Mus. No. 
86777. 

1 1 . 0. yonfont, Anderson. Type locality: — Bhamo, Upper 

Burma. (Anderson). 

Other localities : — Bhamo (Doria, 

Harington) (B. M.). 

Co-types: — Tnd. Mus. Calc. Nos. 

12. C. yuinquestriatm, An- Type hcality: — Ponsee, Kakhyen 

derson. Hills (Anderson). 

Other hcalUies : — Bhamo, Myitkyina 
(Kemmis). Upper Burma (B. M.); 
Type : — Tnd. Mus. Calc. No. d. 

Geu. Vlll. — Tomeiitrs. 

The name Uanfordi, Blyth, placed 
by Blanford in the synonymy 
No. 247. phayrei, Bl. of pygerythrus, Geoffroy, was on the 

No. 248. pygerythrus, Geoff, advice of Mr. Thomas transfen'ed 
No. 251. l^ovies, Hodgs. provisionally to phayrei, Blyth, (J. 

B. N. II. S. xxiii, p. 478, 1915). 
Thomas established a subspeoies janelta (J. B. N. H. S. xxiii, p. 
202, 1914) for the Northern form of pygerythrus. Bonhote in 1900 
described mearsi as a subspecies of lohrmdes (A. M. N. H. (7), 
xviii, p. 337) ; but the Survey Collections show, not only that it 
must be treated as a species, but that two subspecies, virgo and 
btHona, were necessary for local races of it found higher up the 
Ohindwin (J. B. N. H. S. xxiv, p. 419, 1916). These four species 
and their subspecies may be arranged in a key as follows: — 

Key to the species and subspeoies of Tomeutes. 

d. — Tail-tip black. 

a. Size larger, hindfoot about 50 mm. ; 
black tail-tip strongly marked... 
a'. A broad black band on each flank j 

feet ochraceouB buff. 1. phayrei, Blyth. 
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5*. No lateral stripes ; feet buff. ... 2. p, hlmfordi, Blyth. 
h. Size smaller, hindfoot abotit40 mm. ; 
tail-tip less distinctly black. 

a*. Feet dark, coloured like back. ... 3. pt/gerytkrus, Geofi’. 

6‘. Feet pale, “cream buff”. ... 4. p. janetta, Thos. 

B. — No black tail-tip. 

ft. Feet dark ; thigh patches red. 

ft'. No grey radian line on chest and 

abdomen ... ... ... 5. Zolbroioles, Hodgs. 

h'. A grey median line on chest and 

abdomen ... ... ... (i. l.ouxnsi, Th.&Wr. 

b. Feet pale; thigh patches white or 
buffy. 

a’. Thigh patch bufiy. ... ... 7. meam, Bonh. 

i>‘. Thigh patch white. 

, o’. Thigh patch all white ... 8. m. Th. & Wr. 

' 6’. Thigh patch white, edged >>y an 

ochraceous flush. ... ... 0. tn.beUona, Th. & 

Wr. 


DlSTRIBtlTlOX : — 


1. T. phayreiphayrd. 
Blyth. 


2. T. phayrei blanfordi, 
Blyth. 


3. T.pygeryOirus pygery- 
Geoffi-oy. 


4. T. pygerythnu janetta, 
Thomas. 


Type looalUy : — Martaban. (Berd- 
raore and Phayre). 

Other lotxUiHee • — Martaban (Blyth); 
N. Tenasserim (B. M.) ; N. Shan 
States ; Ngapyiniu, Irrawady, (East 
Bank) (M. S. 1.). 

Co-types '. — B. M. Nos. 62.7.16.7 
& 8 ; Ind, Mus, Calc., Nos. a. b. and c. 

Type locality : — Ava, Burma. (Blan- 
ford). 

OUter localities : — Mandalay (B.M.). 
Co-types : — B. M. No. 63. 6. 9. 9. ; 
Ind. Mus. Calc. No. a. 

Type locality '. — Pegu (Belanger). 
Other localUies : — Bimgoon ; Pegu ; 
Moulmoin (B. M.) ; Pegu (M. S. 1.). 
Type : — Paris Museum. 

Type locality : — ^Mandalay. (B. N. 
H. S. — Shortridge). 

Other loodlities : — Nyoungbintha, 

Upper Burma (Harington) ; 
Pyawbwe, Upper Burma (B. M.) ; Mt. 
Popa; Mingun and Mandalay, Up- 
per Burma ; Lower Chindwin (M.S.I.) 
Type: — ^B. M. No. 4. 12. 1. 4. 
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5. T. lokroides loJkroides, Ti/pe locality : — ^Nepal (Hodgson). 

Hodgson. Other localities; — Doooa, Bengal; 

Nepal ; Sikkim ; Bhotan ; Manipur (B. 
M.) Sikkim ; Daijiling ; Bhutan Duars 
(M. S. I.). 

Co-types : — B. M. Nos. 43.1.12. 
58. and 69. (Co-types of sitmUs, Gray, 
B.M. Nos. 43.1.12.53. and 54; Lecto- 
typeB. M.No. 43.1.12.54; Co-types 
omythii, Tytler, B. M. No. 79.11.21. 
361 and 362 ; Lectotype B. M. No. 79. 
11.21.361; Type of ossamensis, Mc- 
Clelland, B. M. No. 79.11.21. 384). 
Lectotype No. 43.1.12.58. 

6. T. hkroides owensi, Tho- Type locality Minsin, Chindwin 

mas and Wroughton. (B. N. H. S. — Shortridge). 

Other localities: — Chindwin (M. 
S. I.). 

Type:~B. M. No. 15. 5. o. 189. 

7. T. mearsi mearsi, Bon- Type locality: — Chinbyit, Lower 

hote. Chindwin. (Mears). 

Other localities : — Chinbyit (B. M.) 
Chindwin (M. S. I.). 

Type.—B. M.No. 6. 7. 5. 10. 

y. T. mearsi virgo, Thomas Type locality : — Tatkon, Chindwin. 
and Wroughton. (B. N. H. S. — Shortridge). 

Other localities : — Chindwin (M.S.l.) 
Type-.—B. M. No. 15.5.5.169. 

9. T. meam&eUona, Thomas Typehadity : — Kin, Lower Chind- 
and Wroughton. win. (B. N. H. S. — Shortridge). 

Other localities : — Chindwin (M.S. [.) 
Type:—B. M. No. 15.6.5.177. 


Gen. IX. — Funambulds. 

The genus Funambclus was established by Lesson in 1832 
for the Sdurus palmarum, L., but was not generally adopted. 
As late as 1897 Thomas mentions it (P. Z. S. p. 933), but 
in a much wider sense than that now accepted. Thomas in 
1908 (J. B. N. H. S., xviii, p. 246), flntdly restricted it 
as now used. It is interesting to note that no member of the 
genus is found outside the Indian Peninsula, south of the River 
Ganges, and that at the same time no otW form of squirrel, 
excluding the flying and giant squirrels, is found within its 
range. 
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Many years ago T pointed out 
No. 253. palmarum, L. that the n&me palmarum was origin- 
No. 254. tristriati^yWo^terh.. ally given to the Madras squirrel, and 
No. 255. layardu Bh wrongly been confused with 

No. 256. sublineatus^ Wa- the northern form with five white 
terh. stripes (J. B. N. H. S. xvi, p. 406, 

1905), for which latter I proposed 
the name pennanti, with a subspecies argentescenSy for the extreme 
northern fonn, and more recently (J. B. N. H. S., xxiv, p. 480, 
1916), the subspecific name lutescenSy for the Kathiawar squirrel. 
In my original paper (1. c.) I suggested oomorinus as a siibspecific 
name for the Malabar form of palmarum, and more recently Thomas 
and myself proposed the subspecific names favonicus, olympiua, 
bfodiei and Jcdaa/rti for Ceylon forms of palmarum (J. B. N. H. S., 
xxiv, p. 39, etseq. 1915), and katldeencB for the Ceylon form of 
sublirtfiaius, Waterhouse. Finally, (juite recently I established two 
new species bengalensis, and robertsoni, and two subspecies, viz., 
beUaricus of palmarum, and numarius of tristriatus for forms which 
the Survey Collections showed required names.* All these may be 
arranged in key as follows : — 

Key to the species of Fijn.\mrulu8. 

A . — Underside white, only occasionally tin- 
ged with fulvous or rufous. 
a. Three pale dorsal stripes ; mid-rib of 
tail below feiTuginous. 
a\ (ilreatest length of skull 40mm, or 

a^ Pale dorsal stripes all three buft. 
a’. Face ochraceous. 

a*. General colour paler ; feet 

whitish ... ... ... 1. palmarum, L 

b\ General colour darker ; feet 

like the body ... ... 2. p, co^norinus, Wr. 

6® Face like head, not ochrace- 
ous 3. p. bfodiei, Bl. 

V Pale dorsal stripes not all three 
buff. 

Central dorsal stnpe white, 
laterals buff, 
a*. Pace ochraceous. 

a’. Median stripe pure 

white... ... ... i. p. kelaarli. Lay. 

•Qune recently Bobineon has described a peninsular form of the Ceylon layardi 
under the name dravidianm. 
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h\ Median stripe bulfy 

white... ... ... 5. p. fawnicua^^h., 

and Wr. 

h\ Face like head, not och- 

raceons ... ... ... 6. p. oUmpius^ Th. 

and Wr. 

b\ All three dorsal stripes white. 
a^ Size larger, head and body 

about 170 mm.... ... 7. p. beUaricus, Wr. 

6*. Size smaller, head and 

body about 140 mm. 
a*. A pinkish tinge on 

flanks ... ... 8. bengaUrms, Wr. 

h\ No pinkish tinge on 

flanks ... ... 0. robertsoni, Wr. 

6*. Greatest length of skull 42 mm. 
or more. 

a®. Dorsal stripes white. 

a**. Size large, hindfoot 46 mm. 10. wtoughloni^ Ryl. 
b\ Size smaller, hind foot 41 

mm. ... ... ... 11. iristriaitta, Wdkt. 

Dorsal stripes bufl‘ ... ... 12. t, nu^mriuSi Vfr, 

6. Five pale dorsal stripes; no nifouH 

mid-rib to tail. 

a‘. General colour darker... ... 13. pemianli. Wr. 

6'. General colour paler 

a*. Saddle dark grey ... ... 14. p, argentescens, 

6’. Saddle strongly suffused Wr. 

with fulvous ... ... 15. j>. liUescens, Wr. 

5. — Underside not white. 

a. Underside chestnut or orange. 

a\ Underside chestnut; crown and 

cheeks coloured like the flanks, 16. layardi^Siy- 
b^. Underside ** yellowish orange ” 
cix)wn and cheeks rich mfus 
orange*’ 17. dravidimus, 

b. Underside drab. 

a* Distance between pale dorsal 

stripes wider, 7 — 8 ram. ... 18. kathleena, Th. 

and Wr. 

6'. Distance between pale dorsal 

stripes narrow, 4 — 5 mm. ... 19. siMineatvs, Wa- 

terh. 

Note . — ^At the same time as F. dravidianm (Rec. Ind. Mus. 
p. 42. 1917) mentioned above Robinson described a specimen 
from Travancore as F. tri^riakis anmndalei. From that descrip- 
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tion I am unable to distinguish it from a series from that State sent 
to the National Collection by Maj. H. Ferguson, which in their 
turn appear to me indistinguishable from Waterhouse’s type of 
tHst/natus. 

Distribution : — 

1. F. palmxTum palrmrum^ Type locality: — “ America, Asia, 

\j. Africa,” Madras (selected by me). 

Other localities : — Madras (Thurston) 
(B. M.). 

Type : — Unknown. 

2. F. palmarum coinorinns. Type locality : — Trevandrum, Tra- 

Wroughton. vancore. (H. Ferguson). 

Other localities : — Travancore (Fer- 
guson) (B. M.). 

Type :—B. M. No. 90. 10. 9. 19. 

o. palmarum brodiei. Type locality : — Northern Pro- 

Hlyth. vince, Ceylon (Layard). 

Other localities : — Ceylon (Kelaart) 
(B. M.) ; Northern Province, Ceylon 
(M. S. I.). 

Type : — Ind. Mus. Calc. No. 

4. F» palmarum kelaarti. Type locality : — Southern Pro- 

Layard. vince, Oylon (Layard). 

Other localities: — N. W. Ceylon 
(B. M.) ; North Western, North 
(kmtral, Southern and Kastern Pro- 
vinces of Ceylon. (M. S. 1.). 

Type: — Ind. Mus. (Jalc. No. 

5. F. }}almarum favonictcs. Type locality: — Udugama, S. Cey- 

Thomas & Wrough- Ion (B. N. H. S. — Mayor), 
ton. Other localities : — Udugama, Ranna 

and Kottawa, S. Ceylon. 

Type:—B. M. No. 15. 7. 1. 2. 

0. F. pahrMrum olympiuSy Type locality : — Urugalla, 1,000', C. 

Thomas ifc Wrough- Ceylon. (B. N. H. S. — Mayor). 

ton. Other localities : — P oradeniya 

(Green), Kandy, C. Ceylon (B. M.) ; 
Peradeniya, Unigalla and Ambawela, 
C. Ceylon (M. S. f.). 

Type :—B.M. No. 15. 7. 1. 3. 

7. F^ palmarum beUarieuSy Type locality: — Viziyanagar, My- 
Wroughton. sore (B. N. H. S. — Shortridge). 

Other localities : — Dharwar District ; 
Viziyanagar and Bangalore, Mysore 
(M. S. L). 

Type :—B. M. No. 13. 4. 10. 39. 
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8. j*. 6e?MKi2en«»9, Wrough- Ty^%oteMt,y \ — HsTsaribagh, Behar. 
ton. (B. N. H. S.— Crump). 

OSwir localities : — Hazaribagh Dis- 
trict (M. S; T.). 

T 4 ff>e:—B. M. No. 15. 4. 3. 77. 

0. F. robertsoni, Wrough- Type locality. — Pachmari, Central 
ton. 'Provinces (B. N. IT. S. — Cramp). 

Other localities: — Nimar; Berara; 
Central Provinces (M. S. I.). 

^ Type:—B. M. No. 12. 11. 29. 92. 

10. F. wrouyhUmit'Rylcy. Type locality: — Sriraangala, 2,782', 

S. Coorg. (B. N. IT. 8. — Shortridge). 

Other localities : — South Coorg (M. 
S. L). 

Typ€:—B. M. No. 18. 8. 22. 48. 

1 1 . jF. tristriatm tristrialtiSt Type locality : — ‘‘ S. India.’' (? Mala- 

W aterhoTiao. bar) . 

Other localities Madras ’’ (Klliot, 
Jerdon); Wynaad ; Travancoro (Fer- 
guson) (B.^1.). 

Typei—B, M.No. 55. 12. 24. 112. 

12. F-tristrUUus nurmriusy Type focaZ//y Helwak, Satara 

Wroughton. District (B. N. H, S. — Prater). 

Other localities:--^ extern Ghats; 
Kanara; West Mysore (Al. S. L). 
Type :—Q. M. No. 15. 7. 3. 2G. 

13. F, penmnti penmntiy Type locality : — Maudvi, Surat Dis- 

Wroughton. trict. (Wroughton). 

Other localities : — Sehore, Central 
India (Whitehead) (B. M.) ; Khan- 
desh ; Nimar; Berars; Central Pro- 
vinces; Gwalior ; Dekhan; Kumaon; 
Behar (M. S. 1.). 

Type:—B. M. No. 98.4.2.25. 

14. F. pennarUi argentescensy Type locality : — Rawalpindi, Punjab 

Wroughton. (Major Birrell). 

Other localities: — Sind; North- 

West Frontier (B. M.) ; Sind(M.S.I.). 
Type: — B. M. No. 5.4.2. 3. 

F. petimrUiliUescenSy Type locality: — Deesa, Palanpur 

Wroughton. State (B. N. H. S. — Cnimp). 

Other localities : — Cutch ; Kathia- 
war ; Palanpur (M. S. I.). 

Typei—B. M, No. 13.9.18.105. 
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16. F.layardi, Blyth. Tjfpe locality : — Ambegamoa Hills, 

Ceylon. (Layard). 

Other localities : — Ceylon (Cuming) 
* (B. M.); Ratuapura, (’eylon (M.S.l.) 

Type: — Ind. Mus. Calc. No. a. 

17. F, dravidianus, Robin- Type loccdity: — Western Ghats, 

son. Travancore. (Annandale) 

Other localities : — None. 

TyjHi Ind. Mus. Calc. No. 0773. 

18. F hathleenCB, Thomas Type locality: — Kottawa, Ceylon 

.and Wroughton. (Mpyor). 

Other localities: — Kottawa and 
Pattipola, Ceylon (M.8. 1.). 
Type:—li. M. No. ir).7.1.1. 

19. F. sublineatus, Water- Type locality : — Nilgiri Hills, Mad- 

• house. ras. 

Other ZocoZih’es Coonoor (Day); 
Kodi Kanal; Travancore (B. M.) ; S. 
Coorg (M. S. 1.). 

Type:— 11. M. No. 55.12.24.321. 
(Type of delesserti, Gervais, B. M. 
No. 217. a.). 


Gen. X. — MhNK'rK.s. 

This ^enua waa separated from 
Srii’itrH by Thomas in 1008 (J. B. N. 
H. S., xviii, p. 244). 

No. 2t"j8. berdmoreij Blyth. Thomas in 1914 (J. B N. II. S., 

xxiii, p. 2d) examined this group, 
and recognised five geographical 
races, of which only two, viz., true berdmyrei and decoratus, Thomas, 
are found within our area. They may b(^ distinguished as 
follows : — 


Key to the genus ilEXETES. 

A. — Median dorsal black line and upper 

lateral ones present but not con- 
spicuous ; underside strongly wash- 
ed with buffy ... ... ... 1. berdmor€i,^\. 

B. — Median dorsal, and upper lateral, dark 

stripes very prominent; an addi- 
tional blackish stripe edging the 
belly; underside and tips of tail- 
hairs pure white 2. 6. decoratus, Th. 
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Distribution : — 

1. M* berdmarei, Blyth. Type locality: — Tenasserim. (A. S. 

B.— Blyth). 

Other localitiea Rangoon ; Marta- 
ban ; Tenasserim (B. M,). 

Type : — Not traced. 

2. M. berdmorei decoraius. Type foooZiiy Mt. Popa 4,000', 

Thomas. Burma (B.M.B .S. — Hhortridge). 

Other localities : — Mt, Popa (M.8.I.). 
Type :—B. M. No. 14.4.3.4. 

(reii. XI. — Tamiops. 

This geniis was separated by Allen 
in 1906 (Bull. Am. Mus. xxii, p. 
475), and adoptt^d by Thomas in 
1908 (J. B. N. H. S. xviiii, p. 246). 
Bonhote dealt with this group 
No. 257. fnaccleUandif in 1900 (A. M. N. H. (7), v., p. 
Horsf. 50), and recognised eight forms. 

Three onl}’ of these, however, are 
found within Indian limits, viz.y typical macdellandi, and the sub- 
species manipurensis and barbei. 'Phese may be distinguished as 
follows : — 


Key to the genus Tamiops. 

A, — One dorsal black stripe. 

а. General colour suffused with yellowish . 1 . 7}iaccleUandh 

Horsf. 

б. (^olour lighter, greyer, stripes distinct . 2. m, manipurensis, 

Bonh. 

B. — Three black doi’sal stripes ... ... m, barbei, Bl. 

DiSTRrBUTION : — 

1. T. macclpllamli, Hors- Type locality: — Assam. (McCIel- 
field. land). 

Other localities : — Sadiya, Assam ; 
Nepal ; Sikkim ; Bhutan (B. M.) ; 
Sikkim ; Darjiling ; Chindwin (M. 
S. I.). 

Co-types: — B, M. Nos. 79.11.21. 
372 and 373. 

LecMype—h. M. No. 79.11.21. 
372. 
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2. T. maedeVmdi mmipur 
ensis, Bonhote. 


T. maccleUandt barbei. 
Blyth. 


- Type locality ; — Aimole, il auipnr. 
(Hume). 

Other locatdiea : — Manipur (Hunu*). 
(B, M.); Chin Hills (Mackenzie) 
(M. 8. I.). 

Type-.—Q. M. No. 85.8.1.273 
Tyjpe hcality : — Ye, Tena'i.-i^rim 
(Rev. J. Barbe). 

Other localities : — Tavoy ; Tenasse- 
rim (B. 11.) ; Tenasserim (M. S. L). 
Co^iypes : — IihI. Mus. (^alc. Nos. 


^To he coniinned,) 
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ON ASIATIC STARLINGS. 

BY 

Oapt, 0. B. Ticehurst, r.a.m.c. 

Mr. Ktnnear, our Muiieum Heoretary, has asked me to write some notes 
on tbe Starlings which aroi or might bo, found in India and Mesopotamia 
and 1 must preface my paper on this subject with the remark that this 
paper contains nothing very now or original and is simply written as a 
guide to those out in the East, who may lind some difficulty in identifying 
the various races of Starlings they may come across*. 

The Group of Starlings (Sturnus) are most interesting and at the 
same time rather a difficult one to elucidate and in India a good deal of 
misconception exists concerning them. This is no doubt due to the way 
in which they are dealt with in the Fauna of British India.’’ Here Oates 
raised all the Starlings to the rank of species, whereas their true status is, 
in my opinion, only that of sub-species or geographical races of the European 
Starling, (the first to be described, Linnans 1758). Moreover in the Fauna 
the nomenclature is somewhat muddled, the descriptions under what is 
called Finsch’s Starling {Stumua poUarcUskyi) applies to the Stwnna nobilior 
of Hume, while poUaratak^ of Finsch (1878) is the correct and oldest name 
for the common Indian Starling, which is there called Stuxnvs niend>ieri 
of Sharpe (1888), the latter being a synonym. 

In general appearance and in the field all the Starlings look alike and 
it is impossible to differentiate them except in the hand.f The chief 
differences lie in the distribution and character of the varied metallic 
reBexions of the feathers, 1 have heard it stated that such differences are 
of no value as the colour of the sheen varies according to the direction of 
the light and the way in which the bird is held. Of some sheens this is 
undoubtedly true — and in other birds than Starlings — but it is a primary 
maxim in all scientific work always to compare two or more things which are 
strictly comparable and it will be found that if these Starlings are placed 
under similar conditions, their varied sheens are pretty constant in character 
for each subspecies, and the correct way is to hold the bird with the bill 
towards one and with the light coming from in front. 

I will now try and give shortly the distinguishing character of each and 
their approximate distribution, and as the question of birds from Mesopo- 
tamia concerns many who are interested in Ornithology out in the east I 
have included all the known races of Stumua vulgaria likely to be found 
in Asia. 

1. Stvmitavulgam polkirutakyi, Finsch. The Common Indian Starling. 

This is, Stumua mar^ieri of the Fauna. 

Head, throat and oar coverts purple ; mantle and rump green ; upper tail 
coverts and scapulars green, tbe longest feathers often violet blue at the 
tips ; wing coverts green, mixed with violet-blue on the larger feathers ; 

• Several other forms have been described, of the validity of these I cannot 
personally speak, as I have seen no specimens, but since this paper has been written 
I have seen a resume of some of those and I have added notes about them and 
others taken from Dr. Hartert’s paper Novitates XXV, pp. 327-337. (1918) 

t At the same time it must be noted that one can in good sun light with 
glasses often pick out males with purple wings, backs or heads from those with 
geren reflections in these paris, and early in the winter one can with fair certainty 
pick out adult males of nobilior from poliaratskyi by the blacker appearancei due 
to the finer and less amount of spotting of the underparts. 
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a groeti pectoral band eeparates the purple throat from the rest of the under- 
parts which are ** blue bottle blue and more violet-blue on the flanks. 
Under wing coverts brown with broad buff edges. Wing 124-135 mm. Bill 
24-27 mm. from forehead feathers. 

This is the breeding bird of Siberia — Krasnoyarsk to Mara-kul and 
Saissan Nor and east to Lake Baikal (Hartert). Winter visitor to Hima- 
layas as far east as Assam, and to the plains as far south as latitude of 
Baroda ; stragglers are recorded from the Deccan and Madras. (Oates.) 

2. Sturnua wdgaria nobilior, Hume. 

This is the Siumua pdUaratakyi of the ' Fauna.’ 

Uoseinbles poUaraiakyit but the belly and flanks bright reddish purple, os 
alao are the wing coverta. The under tail coverts have a purple gloss. The 
scapulars rump and upper tail coverts are mostly green, sometimes mixed 
with purple blue, especially on the longer feathers. The undorwing is darker 
with narrower whitiah edges. In winter the spots are smaller and whiter. 
The bill is usually a little longer and slenderer, up to 80 mm. 

Type locality, Kandahar, Afghanistan ; probably breeds in Afghanistan 
and East Persia. Winter visitor to N. W. India, Sind and Punjab. 
(Hartert). Oates in the P'auna only gives throe occurrences in India, taz., 
Mardan, N. W. India and Munchar Lake in Sind, but it is certainly 
commoner than those records would imply. 

3. Sturnua vulgaris caucaaicua. Lorenz. The Caucasian Starling, 

Not mentioned in the ** Fauna and not yet found in India. 

Head, throat, ear coverts, mantle, rump, and under-tail coverts green ; 
wing coverts, belly, and flanks <loep red purple. Under-wing blackish brown 
with whitish edges. 

Type locality f Kislowodsk. Breeds in Caucasus, mountains of Persia, south 
to Shiraz ; in winter at Fao, (Hartert.) 

i, Slar7itLa vulgar ia pur puraacenSf Could. Gould’s Starling. 

Head and neck green, back purple variable amount of violet or stool blue 
on mantle, wing coverts bronze, broast purple, abdomen bronze at sides. 
Uuderwiug coverts blackish brown with pale rust coloured edges. 

Type locality t Erzemm. Breeds in Asia Minor and Armenia exact boun- 
daries unknown. Winters in Cyprus and Asia Minor. Has occurred as a 
straggler in the Punjab (Hartert). Oates gives Kawal Piudi and Gurgaon 
district as the only two occurrences but in view of the recognition of three 
new races (hereafter mentioned) these identifications of pairpwraacma in 
India may have to be altered (see note under dzungaricua). 

5. Siumua vulgaris porphyroruituaf Sharpe. The Central Asian Starling. 

llesembles purpuraacena ; the head is greenish but the ear coverts always 

more or less purple ; the mantle is red purplCf in some tinged with purple 
blue $ the wing coverts are purple cm the median and lesser series, bronze 
green on the secondaries and their coverts, and the purple of the belly 
shades off to bronze green on the flanks. Bill usually longer than in 
poUaraiakyi ; underwing blackish-brown with narrow whitish edges. 

Hartert gives the wing measurement as 125-133, once 134, once 135, but 
1 have seen it up to 137 mm* 

Type locality, Yarkand. Breeds in Yarkand in Turkestan across Tian- 
Shan to Lake Issik Kul and Semiretshensk. In winter visits Afghanistan, 
Kashmir, Punjab, Sind and parts of U. P. (Hartert). 

6. SHurnua vulgaria humii, Brooks. The Himalayan Starling. 

Head, deep purple-blue, redder purple on the throat, chin, and hindneok ; 
ear coverts tnetaUio green ; mantle coppery red to bronze ; scapulars 
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deep green ; rump and upper tail coverts belly and flanks bronze*green ; 
upper wing coverts bronse*>green to bluish green ; pectoral band of copper 
red is continuous with the throat and passes to the green underparts. 
Underwing coverts blackish-brown with narrow whitish edges. Outer-edge 
of primaries often whitish. Wings shorter than in the other races except 
mtnor, 119 — 126 mm. 

In the iirst winter plumage 1 think this race is more heavily spotted 
with white than in any other race. 

Ty^ locality, Kashmir. Breeds in the Himalayas from Kashmir to Nepal 
and in the N. W, Punjab. Spreads out to the plains of the Punjab in 
winter and has been obtained at Dinaporo, Etawah and in Sind. (Oates) 
(see under dnaceri), 

7. Stwrnus mdgaris minor, Hume. The Small Indian Starling. 

This is a most interesting and very distinct little Starling ; the whole 
head, throat and ear coverts green ; whole of the rest of the upper parts 
including the wing coverts red purple ; no distinct pectoral band, the 
green of the throat joining the purple breast which shades off to green on 
the belly and flanks. Under tail coverts purple. 

The wing is shorter than in any other race and measures 110-118 mm. 

Not only does this bird look smaller than the other Starlings but it 
acq|uires the yellow bill of the breeding season long before the other winter 
visitant Starlings do. 

The bill too is slightly smaller than in most of the other races but is 
about the same as in small females of poUamtskyi ; the tarsi and toes are 
slightly smaller. 

Type locaUly, Larkhana in Sind. It is said to be strictly resident and 
breed in the eastern Narra district of Sind from about Rohri southwards 
and to extent east as far as Etawah. This last locality is added on the 
strength of three birds which Brooks shot at Loyah near Etawah on Janua- 
ry 18th, 1872, but I think that this race is not a normal inhabitant of that 
dis^<^. Excluding island races of Starlings, minor is the most local and 
limited in distribution of all and very few Ornithologists have ever met 
with it. Judging from the accounts of the earlier writers — Hume, Brooks 
and Doig, &c. — ^is bird inhabits the canal system of Sind in or near culti- 
vation where kaudi ” (Prosopin epiciycra) jungle abounds in which trees it 
nests, and a few miles from such canals you may search for it in vain ; even 
m suitable places it seems to be very local. Considering then its extremely 
local distribution, it seems very unlikely that this bird should extend 
normally as far east as Etawah from which it is cut off by the vast Sind- 
Rajputana desert, and I think it probably that in very dry years in Sind 
it may migrate in winter partly or wholly and so reach eastwards to such 
localities, 

8, Btw^ue w^yarie vulgaris, Linmeus. The Common European Starling. 
Not mentioned in the ** Fauna and has not as yet occurred in India. 

Head and throat purple, in very old birds, however, it is more or less 
green ; ear coverts always green. Scapulars, rump and upper tail coverts 
green ; mantle green but always with a purple bronze shimmer, wing coverts 
green, violet-blue on the longer feather, breast and belly green, fiiuoks 
“ blue-bottle ” blue, under tail coverts green. Under wing coverts brown 
with wide pale rusty brown edges. 

Type loidUy, Sweden. Breeds in Europe, except in Faeroe and Azores 
(where it replaoc»d by island forms) and in S. B. Europe, where it replaced 
by other forms. 

Stnrnias vulga/ris sophiae has been described by Bianchi. Apparently it 
only differs from vulgaris vulgaris by having more purplish colour on the head 
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i)8peoially the crown and throat. It is saici to inhabit Eastern Eussia, 
wintering on the Talysh, passes through the Caucasus to I’alostiuo, Cyprus 
and Egypt. I can only nunark that a great many west Europi'an Starlings 
have, as indicated above, the head and throat purple and I cannot believe 
that sophiae is a good race. 

Slurtim vulgaris oppenheimi was described by Neumann and is said to 
breed in northern Mesopotamia. It is evidently very close to purjyitrascf ns 
from which it is said to differ by having the head glossy green iriih a 
purple base, nape steel blue, back blue green and outer webs of secondaries 
and their coverts with a bronzy gloss', upperwing coverts, lower back and 
rump purple, underside more or loss purple; the glossy green throat and the 
colour of the head, nape and rump would seem to distinguish this ract3 too 
from nobilior. 

Sturnus vulgaris dreaseri was described by Buturlin. This race a])pears to 
bo somewhat intermediate between porphyronotus and nobilior. It is said 
to differ from porphyronotus in having the head and throat more purple. 
Back, rump and upper tail coverts are more uniform purple but the mantle 
has “ violet to steel blue and even dark green colours, in fact, the back is 
very variable and occasionally quite deep metallic green (Hnrtert). 'fhis 
should distinguish it from nobilior. The wing too is said to bo smaller, 1 1 
specimens measure mm. 

The distribution, so far as is known, is to the N. and N. W. of that of 
porphyronotus. It ranges from Askabad and Mnrvo to Ferghana, and 
according to Buturlin, oast as far as Kara-tau. In winter not rare at 
Kandahar. In the British Museum there are specimens from Mardan and 
Sind (Hartort). Possibly this last may bo that recorded by Oates from 
Sind as humii ; this specimen requires re-oxamination as I know ot no 
other record of humii from Sind. 

Stwnus vulgaris dzungaricus is described by Buturlin who believes this 
race nests in Dzungaria. This race seems to be very near nobilior and 
dresseri. Hartert says that the birds he has seen are too large (wings 
129-135) for the latter and the underwing coverts too light. As this race 
has occurred in India (according to Hartert who has examined birds from 
Meerut, Mardan, Lucknow, and Bawal Pindi), 1 append the distinctions 
he gives though 1 must confess that on paper they arc very difficult to 
visualize. 

The head is green with a strong purplish gloss, or, as Btitnrlin savs. 
* bronze purple,' the back is purple, interseapular region, however with 
more or less steely-blue green, edges of the wings bronze with mor(» or 
loss purple glosa.” 

One of the above birds (the Kawal Pindi one, Biddulph coll.) was labelled 
by Sharpe as purpurascens (Fauna i, 524). 

Sturnfis vulyana zaidatnensis was described by Buturlin from 2 specimens 
from Eaidam and Ta-tschu, N. of Narsan Mts. It appears to resemble 
poltaratskyi but has a green head, neck and throat. 

Two specimens are not sufficient to separate new races of Starlings on. 

General Remarks , — From the above descriptions I think one should be able 
to name the majority of specimens ; however in first winter dross when the 
plumage is very spotted and the glossy reflections masked, especially in 
females (which are always duller than males), considerable difficulty may 
be experienced and a few will bo impossible to name. Very rough skins 
are difficult and sometimes impossible to differentiate as may be readily 
imagined when one realizes that the colour sheen depends on the reflection 
of light from the surface of the feathers. 

8-a 
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SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY. 
No. XVIII — (continued). 

Repokt on the House Rats ok India, Burma, and Ceylon. 

BY 

Martin A. C. Hinton. 

Part 11. 

(Continued jroiii 88 oj this Volume,) 

7. Rattm rati us lerouijhtoni, subsp. n. 

1912. Einmijs rufescens, variety with white iiiiderparts, 
Wroughtoa, Itepoil No. 5, Dharwar, /. Bombay Nat. 
Hist. Soc. xxi, p. 1189; Ityley, Report No. 9, Mysore^ 
vol. xxii, p. 298; Jiepoii; No. 11, Coorg, vol. xxii., p. 

Type : — A male (B. M. No. 98.8.5.26; Original No. }{J) collect- 
ed at Coonoor, Nilgiri Hills, on 25 December 1897, by Mr. H. C. 
Wi^oughtou and presented by him to the British Museum. 

DistrVmiion : — Southern India; its range as at present known 
extending from Travancore and eastern Madura northwards to 
Dharwai and eastern Mj sore. 

Material emmined: — 4 ( j ) from Coonoor, Nilgiri Hills ; 8 (4 , 

4 5 ) from Travancoi'e ; 1 ( c? ) from eastern Madura; 12 (4 cf , 
8 ? ) from South Coorg; 12 (5 j > 7 $ ) from North Coorg ; 13 
(9 cj , 4 9 ) from southern and eastern Mysore; 18 (8 cf > 5 $ ) 
fi*om northern Mysore and Kanara; and 12 (7 d » o J ) from Dhar- 
war (South Mahratta). Total 75 (89 8 » 30 9 )• 

Description : —This race differe apparently from arboretis, 
aarlmUje, yirensis and satarce in having the body larger, the head, 
tail and ears relatively shorter. 

The fur is usually thick but rather short ; intermixed with it, 
pai’ticularly upon the back and flanks immediately behind the 
shoalders, are shoi t, weak, spiny bristles in greater or less profu- 
sion. These bristles are whitish in colour; in some specimens 
they are not bufficiently abundant to attect the general quality of 
the pelage, but more frequently they are very numerous and render 
the fur quite harsh to the touch. 

The general dorsal colour is much more nearly inifous than in 
any of the other Indian subspecies. '^ITie giound colour of the 
back is a light reddish brown and it is lined with a greater or less 
number of long black hairs; os in other races (c/., p. 87), 
these black haii^s seem to be gradually eliminated by bleaching, so 
that older specimens have their backs of a purer or clearer 
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red-brown than j ounger examples. The belly is pime white or 
cream-coloured ; the ventral haira are usually white to their bases 
everywhere. The feet are light, whitish or yellowish, above. The 
tail is unicoloured, its hue varjdng from a light brown to duaky. 
The mammee were counted in 20 females ; in 1 1) the formula is 
2-3^10, in one 3-3=- 12. 

The following are the dimensions of the more impoitant speci- 
mens : — 


Gooxoor, Milgiri Hills (0,000'); collected by Mr. R. C. Wrough- 
ton ; B. M. serial No. 98'3.5 — 

•22 «7— ct, 11 December 1897 185—218—33—23. 

•24 97— c?,l3 „ 154-199-30—22. 

•25 97— d.lG „ 104—200—32—21. 

•20 97-01 3.25 ,. „ 187— 215-34— 22 (Typk). 

Tr.'\,vancore (receiveil from the Trivandi-um Museum ; B. M. 
serial No. 95.10.9.—) — 

Pourandi (2,0C0'). — 

.39 3, -1 Jan. 1895 171—219—33. 

.30 3, 12 Apr. 178— —30. 

.33 . 7 Mar. „ 172—213—35. 

'IVivandruni — 


.34 3 , 12 Dec. 189-1 

.35 <^,30 „ 1895 

Seenakala — 

•30 3, 5 Jan. 1895 


180—190—32. 

155—200—32. 

180—190—32. 


Kastern Maihra (Marei^u, near iSaemenep ; B. M. 
No. 10.4.7) :— ^ 

.19 2108 3, 5 No\. 1909 185—200—37—20 

Sol’TH (’oORti, Wotekolu (2,000') ; collected for the Mammal 
Survey by Mr. G. C'. Shoi'tridge (B. M. serial No. 13.8.22. — ) ; — 
.73 2310 $ , 17 Jan. 1913 195—258—35—24. 

North Ooorg, llalery Estate (3,555') — 

.72 2177 3, 10 Dec. 1912 193— 220— 32.5-22-5. 

Southern ANi> Eastern Mysore; collected for the Mammal 
Survey by Mr. G. C. Shortridge; B. M. serial No. 13.4.11: — 
Seringapatam (2,338') — 

.97 1971 9 , 19 Oct. 1912 175—214—32—22 

Bangalore (3,113')— 

.84 1693 3 , 3 «^pt. 1912 174—197—33—21. Weight 4^ oz. 

.87 1715 9,7,, „ 191—230—34—24. 

Kolar 'Town (2,786'— 4,026')— 

.89 1779 3, 19 Sept. 1912. 170—205—35—22. 

.90 1781 3,10 „ „ 164—212—33—21.5 

.91 1846 3 , 23 „ „ 201— 282— 35— 22-5 

.92 1706 9 , 19 „ „ 189—225—35—22. 

.98 1782 9 , 19 ., 169— 200— 32-5-21. 
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Noktjiern Mysoke & Kanaka ; collected for the Mammal 8iu*vey 
by Mr. G. 0. Shortridge ; B. M. serial No. 12.11,28. — 

Sagar, Shimoga District (2,500*) — 

.117 2 , 8 June 1912 193— 32—23 

.111 9 , 13 „ „ 160—198—82—20.5- Weight 2§ oz. 

Kardibetta Foi-est, Shimoga District (2,600') — 

.112 1318 21 June 1912 160—210—33.5-22- Weight 3|oz. 

.113 1333 cf 25 „ „ 182— 250— 36-25 „ „ 

.114 1320 2 21 „ „ 170-237—33—22 „ 4J „ 

Gersappa (sea-level) — 

.115 1194 2 26 May 1912 177—246—35—22* Weight 5^ cz. 

.116 2 31 » 169—217—34—21 

South Mahkatta; collected for the Mammal Survey by Mr. G. 
€. Shortridge ; B. M. serial No. 12.6.29 — 

II Dhai-war (specimens collected by Air. C. Hudson, 1907 ; B. AT. 


7.11)— 

.22.3a 

, 7 Sept. 1907 

159— 100— .31 -21. 

.30.3 

, 1 7 Oct. „ 

154- 170—32—22. 

.30-4 

,, >j 

103—190- 33—21. 

.99 

cl. 30 „ 1911 

150—181—31—23. 

.101 

<1 , 31 ,, „ 

140—178—33—21. 

.22.3.5 

P , 7 Sept. 1907 

17,5—200-33—23. 

Hubli (2,200')— 


.102 

<^, 31 Deo. 1911 

105—194 -32 - 22-5 


Average of 78 adults (head and body ranging between 14f) and 
204) 

170^207— 33*1— 12-8 100— 122— 19*5— 12-8. 


The following table shows the changes in proportions at different 
stages of growi^h : — 


Head and body, 
mm. 

\o. of 
specimens. 

Average per cent, of head nnd body 
length formed by H. «V: B. Tail. 
Hind-foot. Ear. 

1 

78 t« 81 

i 

.> 

100— 121— 29-9— 19-5 

134 

1 

100—130—25 

140 to 149 

5 

100— 130-23-2— 14-6 

150 to 159 

12 

100— 121— 20-5— 13-6 

ICO to 109 

20 

100-124— 20-3— 13-1 

170 to 179 

23 

100- -122—19 —12-7 

180 to 189 

10 

100— 118--18-7~12 4 

190 to 195 

6 

100—121— 17-3— 11-7 

200 to 204 

2 

100— 106— IC'8— 11-3 

j 


1“ the *^01. nao uwji maae or some ol 

the measurements recorded by Lloyd (Kec. Indian AIus. iii, p, 60). 
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The skull shows a consideraljle range of variation as regards size, 
the condylo-basal length in specimens with the teeth in a half-worn 
condition ranging between 36 and 43*2, the average of 20 being 
38*6. As regards proportions and form it is quite indistinguish- 
able from the skull of B. r. narhadcp. 

Local variation ; — The material available is quite insuflScient for 
any attempt at working out in detail the geographical variation of 
the species in this region. The quality of the pelage appears to 
vary with the individual, although it may also depend largely upon 
age, sex, and season. As regards dorsal colour the rats from 
Travancore, the Nilgiris and Coorg are the brightest and reddest : 
while those from more northerly stations, as Dharwaf, tend to be 
duller and browner. Specimens from South Coorg and from the 
Kardibetta Forest have the tails relatively much longer than they 
are in those from the other districts. 

Remarlcs : — Taken as a whole the white bellied rats of Southern 
India distinguish themselves from the races of Bengal and the 
Central Provinces by their redder backs and by their relatively 
shorter tails and ears. 1 am not able to refer them to any of the 
races described above and although conscious of the fact that the 
material from the extensive region just covered shows a consider- 
able range of variation, 1 piopose to establish a new subspecies for 
their reception. The Nilgiri specimens, collected long ago by Mr. 
Wroughton, may be regaided as topical; and the subspecies may 
most fittingly be called IL r. ivroiightrjni, 

8. Battus rattiis Jca7i(l{avii8, Kelaart. 

1850. Mue kancfianiis, Kelaart, /. A, aS\ Ceyloiiy vol. ii., p. 32G, 

1915. Ejnwya Icafulianua, Wroughton, /. Bombay N. II, Soc., 
vol. XXIV., p, 49. (Full synonymy in Wroughton’s 
paper just cited.) 

Tyjie : — A specimen from Newera Eliya, presented by Dr. 
Kelaart to the British Museum (No. 52.5.9.26), exactly corres- 
ponds with the original description and has been selected by 
Wroughton as the lectotype. The lectotype is accompanied by 
two other specimens presented by Dr. Kelaart (Nos. 62.5.9.24 
and 25) and labelled as co-types of Jca^idianua ; but these as pointed 
out by Wroughton are referable to R, kelaarti, Wroughton. 

Distribvtion : — This is common throughout Ceylon, where it 
ranges from the sea-coast up to the highest altitudes. 

Material examined : — In addition to Kelaart’s specimens I have 
studied 59 (of which about 60 are adult) from various parts of the 
island and all obtained by the Mammal Survey. 

Description : — In general outward appearance, and in its short and 
frequently spiny fur, this subspecies is much like B, r. tvroughioni ; 
it is distinguished from the latter by its relatively longer tail 
s 
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(averaging 182 instead of 122 pe{ cent, of the head and -body 
length). The dorsal colour is a bright rufous brown, separated by 
a sharp flank line of demarcation from the pure white or cream 
belly. The latter sometimes has a distinct yellow tinge, which 
occasionally deepens to orange ; in one specimen, a bright band of 
orange extends across the throat on to the fore limbs. The ventral 
hairs are usually light coloured to their bases, but sometimes 
on the chest, or along the mid-ventral line, some have slaty 
bases. The feet are usually white or light yellowish brown above. 
The tail is unicoloured and light brown, llie females have 10 
mammm. 

Some specimens from Udugama (S. P.) have dark backs, soiled 
bellies, and darker feet (in one quite dusky) than usual. These at 
first sight look like kelaarti; but their fur is short, harsh and 
spiny, and I have no doubt they are correctly referred to the 
present form. 

The following are the dimensions ' of the specimens whose skulls 
were specially examined ; — 

10.3.1.189 $ , 3 AprU 1913 174—195—30—21 Colombo. 

.190 cf , 21 „ „ 174 — 190 — 32 — 20 Udugama. 

.191 cj , 30 „ „ 180— 246— 35— 23-5 

.193 ? , 30 „ „ 175— 237— 28'o~23 

.202 $ , 14 July „ 129 — 195 — 30 — 20 Kambukken. 

.205 cJ , 6 Aug. „ 168—193—31.5—21.5 Maha Oya. 

.216 cf . 11 I’eb. 1914 178—210—33.5—21 Kandy. 

Average of 28 adults: — 153 — 202 — 31’4 — '2] *2 

Do. %of II. &B. length; — 100 — 132 — 2C'5 — 13-9 

The 59 Survey specimens give the following gi’owth table ; — 


Head and body 
length mm. 

No. of 
specimens. 

Average per cent, of H. & B. formed 
by H. & B. Tail. Hind-foot. Bar. 

96—117 

0 

100— 141— 25-7— 16-8 

120—129 


100—141— 23-7— 15-6 

130—139 


100— 133— 22-8— 14-7 

140—149 


100— 132— 2l-<U-14-2 

150—159 


100— 128— 20-3— 13-6 

100—169 


100— 118— 19-4— 12-6 

170—180 


100— 121— 18-2- 12-2 

96—180 

59 

100— 130— 21-2— 14 


The skull does not diflier from that of B. r. vrroughtoni. 


Bemarlts : — B. r. Icandianus cannot be said to be sharply differ- 
entiated from if. r. wrmghioni ; it does not seem ever to attain the 
large dimensions reached by some of the mainland specimens, and 
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its tail is relatively longer. As it has received a name and is an 
island form, it is convenient to continae to regard kandianus as 
distinct, at all events until a similarly good series of specimens 
comes to hand from the south of India. 

9, Battles rattus gamjutriajiuit, subsp. u. 

1914. Epimys rufescens, variety with white undei'parts, 
Wroughton, Report No. 15, Kumaon. /. Bombay Nat 
Hist, tioc.f xxiii., p. 295, 

Type: — A male (B. M. 14.7.10.127 ; Original No. 4258) collect- 
ed at Ranibagh, Naini Tal, on 25 December 1913, by Air. 0. A. 
Crump for the Afammal Survey; presented to the National Collec- 
tion by the Bombay Natural History Society. 

Distribution: — Kumaon; at altitudes ranging from 1,100' to 
7,650'. 

Material examined : — 14 (5 i 9 2 ) from Ramnagar (1,100') ; 4 
(1 d > 3 9 ) from Dela, Ramnagar (1,500'); 1 (" 2 ) from Jerna, 
Ramnagar (1,500'); 10 (6 (j , 4 9 ) from Sitabani (2,000') ; 2 ) 

from Ranibagh, Naini Tal (2,500'); 7 (5 ( 5 * > 2 9 ) from llatighat 
(3,800') ; 7 (5 c? , 2 9 ) from Takula (5,350') ; 8 (3 cT » 5 9 ) from 
Almora (5,500') ; 33 (13 cJ , 20 9 ) from Lohaghat, Almora 
(5,600'); 2 ( cf ) from Bhowali, Naini Tal (5,700'); 1 ( cT ) from 
Naini Tal (7,000'); 8 (2 cl , 6 9 ) from Khati, Pindar Valley 
(7,650'); 5(4 cj , 1 9 ) from Lwarket (6,000'); 4 (2 cT , 2 9 ) 
from Bageswar (3,200'). Total 106 (51 d > 55 9 ). All collected 
by Mr. 0. A. Crump for the Alammal Survey ; those presented 
to the British Aluseum have been registered under the serial number 
14.7.10. 

Description ; — This well marked subspecies attains a larger size 
than do those dealt with above ; the head and body length ranges 
between 130 and 187 mm. — specimens measuring from 150 to 170 
l)eing most numerous. The tail is relatively shorter than in the 
lowland forms, the difference being most marked in younger stages 
of growth. 

Typically the fur is dense, long and soft, rarely developing spines. 
The dorsal coloration is far colder than in the hill races of Sikkim 
and considerably lighter as a rule than in the lowland subspecies 
narboAce and girensis. Usually the ground colour of the back and 
flanks is a light but cold grey or yellow and it is lined with a variable 
number of long black hairs ; the latter are most abundant along the 
mid«*dor 8 al line, especially towards the rump, where they not in- 
frequently form a noticeable black stripe which extends on to the 
root of the tail. The bellies are very softly furred, pure white as a 
pule, but sometimes tinged with pale yellow, and always sharply and 
regular contrasted with the dark flanks. The majority of the ventral 
j^airs are light coloured to their bases ; but on the chest and along the 
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mid'ventral line they have, in many specimenB slaty bases and/or 
are tipped with buff, so that a more or less obvions yellowish pector- 
al stripe and collar may be developed. Bright ochraceons hairs are 
frequently developed around the genitalia. The tail is usually more 
pallid than in the other subspecies, its colour being a light brown 
amounting sometimes to little more’than dirty white / sometimes, 
but usually in young specimens, it is comparatively hairy and very 
slightly paler below than above. The feet are light above, almost 
white, but frequently showing dusky markings in old individuals. 
The not incousidei'able variations of colour perceptible in this 
subspecies are noticed below under Local Variation ; in part they 
have a local value, but in part they appear to be connected with 
diiferonces of age or development. 

The mammae w'ere counted in 22 females; in 18 the formula is 
3-3>osl2 while in 4 only is it 2-3=10. 

The following are the dimensions of the more important speci- 
mens : — 

Bamibagu, Naini Tal (2,500')— 

.126 4225 cf, 24 Doc. 1913 182-229—36—25. Weight O^oz. 
.127 4258^,25 „ „ 183-228—35—25. 

Ramnagar (1,100') — 

.116 4047 (f, 6 Dec. 1913 177-224—34-25 
.117 4066 ,j, 7 „ „ 104-211—35-25 

.118 4166 $ , 13 „ „ 103—218—34—22 

.119 4169 ? , 13 „ „ 165— 34—24 

Dela, Bamnagar (1,500') — 

.128 4273 J, 6 Jan. 1914 162-222—34—26 
SlTABAMI (2,000') — 

.132 8969 e , 20 Nov. 1913 166—204—33—22 Weight. 6^^ oz. 
.133 3987 , 24 „ „ 187—241—37—28 „ 6| „ 

.134 3971 $ , 20 „ „ 167—202—33—23 „ 4^ „ 

Ratiohat (3,800') — 

.129 3917 , 31 Oct. 1913 161—214—34—23 
.130 3921 cf , 1 Nov. „ 167—212—33—22. Weight 4i oz. 

.131 3923?, 2 „ „ 108—213—33—24 „ 6 „ 

Takula (6,860') — 

.124 3866 cf, 12 Oct. 1913 179— 221— 84— 26. Weight O^oz. 
.126 3841 ? , 9 „ „ 170—208—33—24 

Lohauhat (6,600') — 

.121 4363 cf, 6 Feb. 1914 159—196—31—23. Weight 6i oz. 
.122 4866 ? , 6 „ „ 150—196—82—22 


.. Oi „ 
(Type). 
„ oz. 
i> 4J ,, 

>> 4 ^ ,, 



SCIENTIFIC RESULTS FROM TEE MAMMAL SURFEY. 391 


Khati (7,650')— 

.111 8700 ^ , 9 Sept. 1913 160—189—32—23. Weight 5 oz. 
.112 3873 $, 22 Aug. „ 162—187—29—23 

.113 3691 $, 8 Sept. „ 173—211—32—25 „ 5^.,, 

.114 3692 $, 8 „ „ 158—188—30—22 „ 4 „ 

.115 3701 $ , 9 „ „ 170—200—33—25 „ 5 „ 

Lwarkhet (6,000')— 

•123 3782 cJ , 24 Sopt. 1913 163—208—34—25^ Weight 6 oz. 
Average of 105 adults from Kumaon — 157 — 195 — 32*5 — 23*4 
,, ^ of head and body = 100 — 124 — 20‘7— 14*9 

The following table shows the variation in the proportions at 


successive stages of growth : — 


Head and body, 
mm. 

No. of 
specimens. 

Average % of head and body length 
formed by H. & B., Tail, Hind-foot, Ear. 

130 to 139 

8 

100—125—23 —16*4 

140 to 149 

19 

100— 124— 22-2- 15-8 

150 to 159 

34 

100— 123— 20-8— 14*9 

160 to 169 

32 

100— 126— 20-1— 14-4 

170 to 179 

12 

100— 121— 19-1— 14-3 

180 to 187 

3 

100— 126.5-19-6— 14-1 


It would appear from this table, that, as in 7?. r. the tail 

is relatively much shorter in younger or smaller individuals than it is 
in the corresponding stages of growth of the lowland subs^cies ; 
and further that its relative length does not decrease so rapidly or 
regularly with growth or increased size as in lowland forms. 

The skull is large (average condylo-basal length 40*8), agreeing 
in this respect and in cranial and intertemporal breadths with 
]{. r. alexandrinus. The temporal wings of the pwietals are l^ge, 
their lengths being equal to at least half the full length ot the 
squamosals ; the parietals articulate with the supraoccipital above 
the temporal lines by means of broad tongues. The nasals are 
distinctly larger ; the palatal length of the anterior palatal foramina, 
the width of the masseteric plate and the length of the tooth-row 
are distinctly greater relatively than in the European races. Ihe 
post-molar length is shorter relatively, and this seems to be due to 
a shortening of the pterygoid fossae. 

The skull is distinctly larger than in any of the subspemes des- 
cribed above and the proportional measurements ^ven in Table 11 
suflBiciently bring out the many small points of difference between 
them. 

^Local mriation : — In his report upon the Kumaon collection 
(op. erf., p. 296) Mr. Wroughton remarks that “ the coloration at 
several, especiaUy of the higher, stations, is extraordinarily constant 
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for each locality, while noticeably differing from that of other 
stations’’. This is perfectly trae. But on studying these rats 
closely it becomes apparent, moreover, that at each locality the 
coloration of the adult pelage is affected by a series of changes, 
which, whether produced by gradual replacement of hairs, by bleach- 
ing, or by a combination of both processes, seems to be intimately 
connected with growth or size. Observations lead me to think 
that similar changes take place continuously in all the Indian sub- 
species of R, rattus. 

In the series from Ramnagar a transition from a younger cold 
grey pelage, with numerous black hairs, to an older, brighter and 
yellow pelage may be obseiTed. In 6 small rats (H. & B, 189- 
155) the tails are shoit, fine-scaled and slightly paler below than 
above ; the feet in 1 show a faint dusky mark, but in the others 
they are quite white above. In 6 large rats (H. & B. 164-177) 
the black hairs are rather abundant along the spines, but less 
numerous towards the flanks ; in these the ground colour varies 
from grey, through bi'own, to light yellow, but it is always distinct- 
ly wanner in tone than in the dark bellied rufescens ” from this 
locality. In 3 of the large specimens the hairs on the chest and 
mid-ventral line have slaty bases and more or less evident buff tips. 
The feet are whitish in all ; and purest in those specimens in which 
all the ventral hairs are white throughout. 

In all the specimens from Sitabani the fur is soft and long ; the 
bellies pure white, save for a small spot on the chest where, in 
several individuals, the hairs have slaty bases. In 6 (H. & B. 138- 
152) the dorsal ground colour is gi*eyish yellow and is rather exten- 
sively darkened by black hairs ; in all the feet are white above 
without dusky markings. No. 3971 (H. & B. 157), with mode- 
rately worn teeth, has the back and feet as in the small or imma- 
ture specimens. No. 3986 (H. & B. 164) has rather more yellow 
and less black on the back and its feet show a faint dusky mark. 
No. 3969 (H. & B. 166) is still brighter and the dusky 
mark, particularly on the right foot, is more distinct. Lastly No. 
3987 (H. & B. 187), a very old specimen, has the back of a cold 
grey mottled with a good deal of greyish black ; the feet show a 
distinct dusky stripe above. 

The long series from Lohaghat is really very uniform. The 
ground colour of the back varies between greyish and yellowish 
brown, more or less darkened along spine and over the rump by 
black hairs ; the latter show some tendency to form a m^an 
stripe towards the tail-root. The under-parts are usually pure 
white to the hair bases, but a small chest spot of slaty based hairs 
is frequently present. In several there are faint indications of a 
mid-ventral stripe of buff; and in some of the specimens the whole 
ventral surface is suffused with pale lemon or bright buff. The feet 
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are greyish white in most, but sometimes they are lightly tinged 
with yellow. The tails are dark and unicoloured. 

In 5 of the specimens fi*om Takula (H. & B. 144-171) the backs 
are much darkened by numerous black hairs. One of them, No. 
3846 (H. & B. 161), has a pale line, convex backwards, curving 
across the shoulders and looking as though it had been produced by 
a bleaching of the hair tips; another No. 384 (H. & B. 170) is 
noticeably paler over the head and shoulders than behind. No. 
8855 (H. & B. 179), the largest specimen of this series, is paler 
than any of the othei*s and as regards colour falls well into line 
with the Lohaghat series. 

All the specimens from Kumaon, except those mentioned below, 
are soft furred rats and although they vary locally to some extent 
in colour and size they are all clearly referable to one subspecies. 
In working through the collection 1 have received the impression 
that the dorsal coloration of adults passes regularly through the 
following sequence of changes ; — the backs are at first dull greyish 
black ; then the ground colour changes from cold grey to bright 
yellow and the blackness of the long hairs appears to become more 
intense ; next bleaching of the hair tips starts on the head on 
shoulder, and the black hairs apparently become confined to the 
rump; lastly the bleaching extends over the whole dorsal 
surface which tends to become of a uniform yellow-brown. 
Some such sequence of changes seems to apply to other subspecies 
also, e.(j,f arhorms and narhevdit. 

It is very diflScult to decide whether these changes are connected 
simply with growth and advancing age, or whether they follow 
upon each renewal of the coat. 1 can only leave the matter to 
future investigation with the following inconclusive statement : — 
The occasional occurrence of small rats with yellow-brown backs 
and of large, and in some cases undoubtedly very old, rats with 
cold grey tints seems to imply that these changes take place as 
often as the coat is renew^ed and therefore that the cycle is repeat- 
ed often in the life-time of the individual. On the other hand the 
whole collection before me shows clearly enough that cold grey 
and yellow-brown are the prevailing tints of small and large rats 
respectively. 

llie specimens collected by Mr. Crump at Khati and Lwarkhet, 
the two highest stations at which rats of this species were found, 
are of great interest. They are distinguished from those of most 
of the lower stations by having short, hamh and sometimes spiny 
fur. The dorsal colour is a warm brown, about as in brighter 
examples of ** rufeecena”. The bellies are white or yellowish ; 
and in some specimens many of the rather long and rough ventral 
hairs have slaty bases. The feet are light brown with occasional 
dusky markings. The skulls are noticeably smaller than in typical 
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gangufrianuB, the condylo-basal length in 5 from Khati ranging 
between 36‘4 (teeth moderately worn) to 89*4 (teeth much worn) j 
but they do not differ in form or proportions from those of the 
lower stations. The females also are usually 1 2-mamm0dd. 1 have 
been much puzzled by these rats ; but I am not able to convince 
myself that they are subspecifically distinct from gangutrianus. 
The specimens taken at Bageswar closely resemble those from 
Khati in external appearance ; but they have the skull as large as 
in those from Almora and Naini Tal. On the other hand the 
sofb-furred, cold tinted rats of Lohaghat have skulls as small as 
those from Khati. Further, while 12 of those from Bamnagar, the 
lowest station of all yielding white bellied rats, resemble typical 
gangutrianuB in colour and pelage, 2 othei*s fi*om this locality ore 
almost indistinguishable from the Khati series. It would seem 
therefore that all must be referred to one subspecies, which, like 
all other forms of rattuB, has a very plastic constitution and shows 
a well marked tendency to produce peculiar local races wherever 
segregation is possible.^ 

Remarks : — Typical gangubianm is readily distinguishable from 
the soft-furred subspecies of Sikkim and Bhutan by its much 
more pallid dorsal coloration ; and fi'om the lowland races arhorem, 
na/rhadce and gireims by its much longer, denser and softer fur — 
particularly noticeable on the ventral surface. The presence of 
12 mammro instead of 10 in most of the females and the large size 
of the skull are features suggesting affinity with It, r, BthkimenBis ; 
the temporal muscles how^ever, are apparently w^eak as in most 
subspecies of ratius and the posterior region of the skull is corres- 
pondingly little modified. 

10, Rattus rattUB BikkimenBiB, subsp. n. 

1916. JRj/imys rufescens, variety with white underparts. 

Wroughton, Report No. 23, Sikkim and Bengal Terai. 

/. Bombay Nat Hist Soc. vol. xxiv,, p. 489 (in part). 

Type : — A female (B. M. No. 17.7.2,46; Original No. 677) 
collected for the Mammal Survey by N. A. Baptista, on 1 Sept- 
ember 1914, at Pashok, Sikkim (3,500') ; presented to the British 
Museum by the Bombay Natural History Society. 

Material examined : — 24 (15 cf > 9 $ ) from Pashok ; 2 ( J ) from 
Singhik; 2 (<; and $) from Bingin; 3 (1 d, 2 $) from 
Bongli ; 19 (9 cf , 10 $ ) from Gopaldhara, Sikkim. Further 2 
( J ) from Hazimara, Bhutan Douars ; and possibly 1 f $ ) from 

It is Just possible that the difference in pelage between those from Khati 
an4 hwarkhet on the one hand and those from most of the lower stations on the 
other may be seasonal* The collections from Khati, Lwarhhet and Bageswar 
were made between the end of August and the beginning of October ; thoee from 
the other localities between Octol^r and February* 





128 to 139 4 100—142—24 —16.1 

140 to 149 6 100—134—22.1—15 

160 to 169 7 100—132—20.7—14.7 

160 to 169 4 100—130—19.2—14 

170 to 174 5 100—127—19.3—14 


10 






896 JOmtNAL, BOMBAY NATURAL BIST. SOCIETY, Vol. XXVI. 


The skull is characterized by its large size (condylo-basal length 
averting about 41 mm.), robust build and by features indicating a 
powerful development of the temporal muscles. While the cranial 
and occipital breadths are, in relation to the condylo-basal length, 
about as in European rattus, the least intertemporal distance is 
greatly diminished — being usually equal to considerably less than 30 
per cent, of the condylo-basal length, or 70 per cent, of the cranial 
width. The temporal lines are in contact with the interparietal, 
so that the parietals have no intertemporal articulation with the 
supraoccipital. The temporal wing of each paiietal is large, its 
length being equal to at least half the full length of the squamosal. 
Minor differences in the proportions of the palate, tooth-rows and 
bullae, will be best appreciated from the comparisons made in 
Table II. 

Local variation : — This subspecies appears to be rather widely 
distributed in Sikkim ; specimens were obtained by the Survey from 
Singhik, Ringin, Bongli and Gopaldhara, as well as from Hazimara 
(Bhutail), in addition to the type locality. The specimens 
from each locality are usually very uniform among themselves, 
but often they are more or less readily distinguishable from 
those from the other localities by various peculiarities of colour and 
pelage. The cranial characters, large size and the presence of 1 2 
mammae in the females prove to be veiy constant features 
everywhere. 

Singhik (4,600') — 

5885 9, 8 Feb. 1914 145—181—31—22 
•145 5886 ? , 8 „ „ 168—188—32—24 

These have rather brightly coloured backs and pure white bellies. 
The larger specimen shows 12 mammae; its skull (condylo-basal 
length 39‘5 ; teeth half-worn) is quite typical. 
lliNGIH (6,000’) — 

•146 6222 <j , 16 Jan. 1915 159— 188— 34— 23- Weight 4 oz. 

6223 9 , 16 „ „ 131—163—31—21 „ 2^ „ 

These are very soft fuiTed rats, with dark backs and pure white 
underparts; the feet ore light with an obscure dusky stripe on 
upper surface. The skull of the male, although small (condylo- 
basal length 37^5 ; teeth nearly half-worn), is quite typical in form 
and proportions. 

Bongli (2,700')— 

•138 6857 <j, 26 Nov. 1914 177— 280— 36— 25- Weight 6 ozs. 

6824 9,21 „ „ 165—212—32—23 „ 4^ „ 

•140 5835 9,23 „ „ 162—203—34—28 „ 4 , 

Average of 8 ; — 160 — 192 — 32^7-22‘6 

100— 128— 21-8-15-1 


Do. % 
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The dorsal colour is relatively dull in this series ; the females 
5824 and 5835 each show 12 mammae. The skulls are quite 
typical in their large size and form. 

Gopaldhara (4,720')— 

The following are the dimensions of the most important speci- 
mens from this locality : — 

64 12 May 1915 175—281—35—22 


108 

8,21 „ 

„ 190—237—34 


61 

$,11 „ 

„ 166-210-33- 

-25 

66 

$,12 „ 

„ 109-208-32- 

-23 

96 

$,19 „ 

„ 143-189—32- 

-23 

138 

$ , 29 „ 

„ 151-194—29- 

-22 


Average of 19 adults 155— 200— 32*2.22-l 


Do. % 100— 129— 20*8-14‘3 

Twenty collected at this locality give the following growth table 


Head and Body, 
mm. 

No. of 
specimens. 

Average % of head and body length 
formed by : H.B., Tail, Hind-foot, Ear. 

110 


100—139—27.3—18.2 

134 to 139 


100—127—22.3—15 

140 to 149 


100—128—22.4—15.2 

150 to 158 


100—131—20.3—14.5 

162 to 169 


100—128—20.2—13.9 

175 


100—132—20 —12.6 

190 

1 

100—125—17.9 


This series differs very noticeably from the typical /?. r. sikM- 
menais from Pashok in having the backs distinctly nifous and the 
feet rather lighter; in other respects, e.jr., pure white bellies, the 
presence of 12 mammm in the females, and the cranial characters, 
there is the closest agreement. If sikkimensis could have been spe- 
cifically distinguished from rattus, then the Gopaldhara form might 
well have been treated as a distinct subspecies of the former. 
Hazimara, Bhutan (500') — 

1064, 4? 5 Nov. 1915 163—220—33—24 
1391, $ 13 Jan. 1916 170—225—32—25 
Of 111 specimens of B, raitus collected at this locality these 2 
pure white bellied females alone represent 72, r. Bikkimemm. They 
are distinguished from 72. r. bhofia by their large size and the pre- 
sence in them of 12 mammae. The skull of 1064 was specially 
examined and found to agree perfectly with that of typical eikki^ 
menm and to be very different from the other skulls from Hazi- 
mara; the circumstance that its teeth were heavily stained with 
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black, while those of the skulls of bhoiia were unstained, suggests 
that possibly eikkimensis is addicted to a special diet at Hazimai'a. 

Jalpaiguri, Bengal (200') ? 

A skull (B.M. 16,9,1.155), labelled as belonging to the female 
of a pair collected at this place, is clearly referable to eiJcHmensis. 
The two skins and the male skull (16,9.1.154) show the Jalpaiguri 
animal to be a 10 mammaad form much like i2. r. bJiotia in char- 
acter; and I do not think the skull .155 can belong to either skin. 
Possibly some confusion in labelling has taken place. 

11. JtatiuB raitiis Tchye^ms, subsp. n. 

1914. Epimys rufescens, var. with white underparta, Wroughton, 
Report No. 14, /. Bombay NaL IlisL Soc, vol. xxii,, 
p. 722; Report No. 1C, Joum. ci^., vol, xxiii,, p. 474; 
Report No. 20, Journ rif., vol. xxiv., p. 307 ; {Rattus) 
Report No. 26, ibidy p. 771 (in part). 

Type : — A female (B.M. No, 16.3.26.57 ; Original No. 251) 
collected on 29th March 1916 on the Chin Hills at a point 25 
miles west of Kindat (altitude 600') by Mr. J. M. D. Mackenzie ; 
presented to the British Museum by the Bombay Natural History 
yocioty. 

Material eonamimd : — Chin Hills 10 (6 (^,4$); Kin, Lower 
Chindwin, 3 (1 <5 , 2 $ ) ; North Shan States : — Gokteik 15 (3 cJ , 
12 $ ) and Pyaungguang 13 (6 cJ , 7 f ); Dry Zone : — Mount Popa 
20 (11 , 9 $ ) and Pagan 3 (1 cf , 2 J ) ; Pegu 8 (3 (^ , 2 J ). Total 

69 (31 , 38 J ). The whole of the material is due to the Mammal 

Survey : — 

Description : — This is a bright coloured, red-backed and short 
tailed race, with the auditory bullae considerably smaller than in 
li. r. tatkmensis described below. 

In the typical series from the Chin Hills, the fur is short, thin 
and soft, being rarely mixed with soft spines or bristles. The doi*8al 
colour is rufous, more or less conspicuously lined with long black 
hairs. The lines of demarcation along the flanks are sharply defined. 
The belly is pure white or cream, the ventral hairs being light to 
their bases ; in two or three specimens, a weak mid-ventral longitu- 
dinal stripe formed by slaty hairs is present. The feet are dirty 
white. The tail is unicoloured, dark brown, and its length ave;L*age8 
about 111 y of the head and body measurement. Even the youngest 
specimens before me may be distinguished from 72. mamdUaniy the 
dusky species from the Upper Chindwin described below, by their 
red backs and far lighter feet. The females have 12 mammae. 

Specimens from the North Shan States — Gokteik and Pyaung- 
gauug— closely resemble the typical series in all essential respects and 
they have similarly short tails. In many of them the dorsal fur is mixed 
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with soft bristles or spines. In 0 the belly is pure white through- 
out ; but it frequently shows a narrow pectoral stripe of slaty hue, 
and this is expanded in 5 to form a collar. In 5 others, many of 
the ventral hairs have slaty bases; and in 1, (No, 2966 d from 
Pyaunggaung), all the ventral hairs have slaty bases, light tips an^ 
those in the middle line show the beginning of a median stripe of 
buif. Of 14 females examined 11 had 12 mammae, 1 had 11, and 2 
had 10. 

The specimens from Mount Popa and Pagan have short, tViin 
and relatively very spiny coats; their tails are rather longer, 
averaging about 120 per cent, of the head and body length. The 
average dorsal colour strikes me as being rather paler or yellower 
than in those from the Chin Hills and the North Shan States, The 
bellies are pure white or cream ; and although 9 have a more or less 
evident trace of a pectoral slaty stripe, which spreads out anteriorly 
to form a collar in one specimen, they are much more uniform in 
ventral appearance than are those from Gokteik and Pyaunggaung. 
All the females examined show 12 mammse. 

The specimens from Pegu are also long tailed, the tail averaging 
121 % of the head and body length. These perhaps are a 
little duller than in the typical series ; the bellies vary from pure 
Cl earn to dirty white. The females have 12 mammae. 

The following are the dimensions of the more important speci- 
mens ; — 

Chin Hills (B. M, serial No. 16.3.26.) — 

.54 234 , 28 Feb. 1916 1 83— 194— 34— 22 5 weight 4 oz. 

.55 244 j , b Mar. „ 160— 176— 33-5-22-5 „ 34 „ 

.56 235 ? , 12 „ „ 181— 175— 33-5-23 „ 5 „ 

.57 251 $ , 29 „ „ 166— 184— 32— 22-6 

North Shan States (B.M. serial No. 14.7.8.) — 

•38 2741 c? , 20 Apr. 1913 178—197—34—23 Gokteik. 

.39 3043 ^ , 13 May ,, 195 — 222-*"35— 24 6^ oz, Pyaung- 


.40 8044 cJ, 13 „ ., 180—192—33—23 do. 

.41 3046 cJ, 13 „ „ 166—181—32—23 do. 

.42 2975 9, 6 „ „ 190-211—34.5-25 5^ „ do. 

.43 29779, 6 „ „ 173—199—34—21 do. 

.443045 9,13 „ „ 158—168—31—21 do. 


Average of 24 ; — 168 — 186 — 32.8-22.9 

„ % of head and body .•-100—111—19.6-13.6 
Mount Popa (B. M, serial No. 14.7.19.)— 

.159 3520 . 2 Sept. 1918 181-217—84-25 
.160 8921 . 29 „ „ 178—213—33—24 

.161 8447 9 , 29 Aug. „ 160—200—88.5-23.5 

.162 8459 9 , 80 „ „ 170-222—38.5-22 

.168 8751 9 , 18 Sept. „ 160—196—32—22 
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Average of 17 : — 164 — 198 — S2.2-22.1. 

„ % of head and body : — 100 — 121 — 19.6-13.5 
Pagan (B. M. serial No. 14.7.19.) — 


1916 


4041 , 13 Oct. 1913 
4162 ? , 24 „ 

4018 $.12 „ 

Pegu— 

568 . 9 Feb. 

671 d , 1 June „ 
673 d,17 „ 

655 $ , 13 May „ 
734 $ , 4 Aug. „ 
Average of 5 : — 

„ % of head and body 


125—158—30—20 

153—189—30—20 

168-196—31.5-22 


156— 180— 32— 20-5 
171—214—33—22 
164—205—31—20 
159—188—32—22 
1G2— —.33—22 

162— 197— 32-2-21-3 
-100— 121— 19-9-13-2 


The skull and teeth are of normal form ; the cranial dimensions 
are given in the tables I (e) and II (e) in part III. The auditory 
bulltfi are intermediate in size between those of H. macmillani and 
i2. r. tuikoMima (see part III, tables II (e) and II (h) ). 


Eemarks : — At first I was inclined to refer this fom to Blyth’s 
Mu 8 rohuBtulua. The type of the latter species has, however, been 
carefully described by Kloss recently {J{ec. Indian Mu$., xiii., 1917, 
p. 6) ; the measurements of the skull given by Kloss appear to mo to 
indicate that robustulue really belongs to an entirely distinct group. 

12. Jiattue rattut tiJcos, sub-sp. n. 

1915. rtt/escews, variety with white underparts, Wrough- 

ton. Report No. 17, J. Bombay Nat. Hiht. Soe., vol. xxiii., p. 715. 

Tyjje.—A male (B. M. No. 14.12.8.168; Original No. 4934) 
collected on 13 March 1914 at Tenasserim Town by Mr. G. G. 
Shortridge; presented to the British Museum by the Bombay 
Natural History Society. 

Material examw^ed : — Tenasserim Town 6 (3 cf , 8 $ ) ; Tenassexim 
Village 3 (1 (J , 2 $ ) ; Banlaw 1 ( $ ) ; Tagoot 20 (13 d » 7 $ ) ; 
Thaget 5 (3 cl , 2 $); Maliwun 4 (1 d> 3 $); Bankachon 12 
(6 c? > 6 $); Victoria Point 41 (22 ^9 $); Victoria Island 4 

('2d, 2 $ ). Total 96 (51 cJ » 45 $ ) ; of these 59 may be regarded 
ofi fully adult. 

Betcription : — This is geographically the most remote of the races 
of JB. rattua described in this paper. It is apparently most closely 
allied to U. r. khyemis, from which it is distinguished principally 
by its dingier coloration, shorter tail and more variable mammary 
formula. As regards the shortness of the tail, it is most nearly 
approached by the typical specimens of khyentit from the Chin 
HUls ; but as regards the variability in the mammae, those from 
the North Shan States seem to foreshadow the present form. 
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The fur is short, moderately thick and frequently rather spiny. 
The general dorsal colour is dull, near “ Prout’s brown” or umber, 
lined with black ; the belly is sharply contrasted with the flanks, 
pure white or cream in colour, and frequently developes a median 
pectoral longitudinal stripe of slate tint. The feet are light yellow- 
ish brown, more or less darkened above by dusky markings. The 
tail is unicoloured, dark brown, and averages about 108 of 
the head and body length. The mammm are visible in 26 of the 
females; of these 8 only show the full fonnula of 3-3-12, 9 
show 11, and 9 show 2-3-10; the variation is confined to the 
pectoral region, one of the post-axillary pairs being in course of 
reduction. 

The following are the dimensions of the more important speci- 
mens : — 

•167 4916 6 , 10 Mar. 1914 180—177—36 —23-5 6 oz. Tenasse- 

rim Town. 

•168 4934 13 „ 173— 191— 35.5-21-6 6 „ 

•169 4926 y, 12 „ „ 169—183—33 —19 

•170 4996 cf, 27 „ 168—179—32 —20 Thaget. 

•171 5028 ?, 3 Apr. „ 158-168-32 —21 

•164 4640 <^ , 17 Dec. 1913189 — — 35 — 23 Dankachon. 

•166 4417 ?, 7 ., „ 156— 177— 33-5-21-5 

•166 4660 ?, 31 „ „ 172— 177— 31-5-21 

•174 4246 d , 26 Nov. „ 161—181—85 —22 5^ oz. Victoria 

Point. 

•176 4217 d, 26 „ „ 172-161-33 -21 4J „ 

•176 4260 d, 27 „ „ 162— 188— 31. —2l 

•177 4351 d , 29 „ „ 160— 183— 33-6-20 3 „ 

•178 4263 ?,27 „ „ 160—176—34 —21 

•179 4364 ?, 30 „ „ 176—192—34 — 22 4i „ 

•180 4366 ?,30 „ „ 168—188—31. —21 

•181 4392 ? , 1 Dec. ,. 188—216—34 —23-5 

182 4375 d, 30 Nov. „ 17‘1--2U0— 37-5— 23 Victoiia Island. 
•183 4376 d . 30 „ „ 184—200—38—21 5^ oz. „ 

•184 4343 ?, 28 „ „ 167— —3.4-20-5 

•185 4378 ?, 30 „ „ 172—181—34—21 

Average of 59 adults : — 157 — 169 — 33- 1-20.8 

„ % of head and body :— 100— 108— 2M— 13-2 

The skull resembles that of i2. r. khi/ensis in most respects in- 
cluding the size of the bulho ; it differs merely in being a little 
longer and narrower (see part III, table II (e) ). 

Remarks : — Mr. Shortridge (J. Bomhaij Nat. Hist. Soe,, xxiii., 
p. 715) states that he found this animal plentiful everywhere in 
Tenasserim, particularly around houses or near cultivation. He 
also called attention to the usually short tails and to the irregular 
number of the pectoral mammm. 
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13. Rattus raitut (aiJconen$is, Bubsp. n. 

1914, Hpimys rufescens, variety with white underparts, 
Wroughton, Report No. 14, J. Bombay Nat. Hist. 
Soc., vol, xxii., p. 722 ; Report No. 16, ibid,, vol. 
xxiii., p. 474 ; Report No. 20, ibid., vol. xxiv., p. 
307 (in part). 

Type : — A male (B. M. No. 16.5.5.224; Original No. 6500) 
collected at Tatkon near Kindat, on the west bank of the Chindwin, 
by Mr. G. C. Shortridge and the late Captain S. A, Macmillan, 
on 26 June 1914, presented to the British Museum by the Bombay 
Natural History Society. 

Material examined ; — Chindwin River : — Tatkon 2 ( d ) ; Kin- 
dat 1 ( ) : North Shan States : — Se’en 1(5); Hsipaw 1 ( cJ ) : 

Dry Zone : — Kyouk Nyoung 2 and J ) ; Ngapyinin 1 ( $ ) ; 
Mingun 12 (6 c? , 6 $ ). Total 20 (11 cj , 9 $ ). 

Description : — This is a rather short tailed, dull coloured rat, 
chiefly remarkable for the great size of its audital built© ; by the 
latter character it is readily distinguishable from all its Burmese 
relatives. 

The fur is shoiij and thin, intermixed usually with numerous 
soft spines or bristles. The dorsal colour is always duller than in 
It. r. khyensisy and ranges from a dull reddish brown at the type 
locality to a dark greyish brown elsewhere. The bellies are pure 
white or cream coloured, separated from the flanks by sliai^p lines 
of demarcation, and with or without a slaty pectoral spot or 
stripe. The feet are dirty white above. The tail is unicoloured, 
dark brown, and averages about 120 or rather less of the head 
and body length. The mammary formula is 3-3-12 and is apparently 
constant. 

The specimens from the banks of the Chindwin have the 
reddest backs ; those from Kyouk Nyoung and Ngapyinin have the 
backs dark brown, but without much black. Those from Mingun 
and Hsipaw form a very grey looking series, there being much 
black on their backs, lightened hy numerous whitish spines, which 
show through the fur, while the reddish and yellowish tints are 
largely suppressed. 

The dimensions of the principal specimens are — 

Chindwin Valley (B. M. serial No. 15.5.5.) : — 

Tatkon. 

•224 6500 c?, 26 June 171-209.34.22-.l00-122.19.9.12‘9. 

•226 6601 (^,26 „ 166-206-86-22— 100-132-28-1-1 4-1. 

Kindat. 

•229 6627 d, 12 „ 163-184-32.24«. 100-120-20-9.16. 
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Irrawadi Valley (B. M. serial No. 14.7.9.) — 

Kyouk Nyoung. 

•164 3400 $ , 29 July 184-232-33.6-25 ** 100-126-18.2-13.6. 
Ngapyinin. 

•166 8416 9 , 2nd Aug. 184-206-34.22.*^=, 100-112-18.6-12. 
North Shan States (B. M. serial No. 14.7.8.) — 

Hsipaw, 

•37 3138 d* , 10 June 176-194.32-22 ^ 100-110-18.2-12.6 6i oz. 
Mingun (B. M. serial No. 14.7.9- ) — 


.166 

3240 


9 July 1913 

187- 

-220- 

-34 

—22 

.167 

3267 

a. 

10 


It 

180- 

-182- 

-34.5 

—22. 

.168 

3276 

cf , 

12 

>> 


187- 

-182- 

-33 

—22, 

.169 

3242 

9, 

9 

>> 

»» 

173- 

-194- 

-32 

—24. 

.170 

3277 

2. 

12 

$> 


172- 

-188- 

-32 

—23, 


Average of 11 adults : — 170 — 201 — 32.9 — 21.7. 

,, % of head and body 100 — 118 — 19.4 — 12.8. 

The skull is chiefly remarkable for the large size of the audital 
bulla); comparison in this respect with other Burmese forms is 
made in the subjoined table; the other cranial dimensions are 
given in part III in the tables IT (e) and II (A). 


Measiiromeuts 
of bullte : - 

Length. 

j 

1 

Width (at lower 
edge of meatus). 

Depth (from just abovs 
upper lip of meatus). 

B. macmillani ... 

6.7 

4.6 

6.4 

B. r. khijennis ... 

7.0 

6 

6.4 

B. r. taikonen$i8... 

8.4 

5.6 

7.3 


Dark hellied House Rats of India and Ceylon. 

For reasons mentioned in the introduction to this paper, and in 
the descriptions of J?. r. narhtditt and r, girensis^ I share Mr. 
Wroughton’s view that, unlike the wild white bellied races of B. 
ratfus, the dark bellied House Rats of India and Ceylon are essen- 
tially parasites. In pai-t, they seem to have arisen, by domestica- 
tion, directly from the wild white bellied races of the country ; in 
part, they are apparently the descendants of rats imported h-om 
abi-oad ; and in part, they mxist be regarded as products derived 
from the interbreeding of the two classes just named. I devoted 
much time and trouble to an attempt to work out the exact relation- 
ship of the dark bellied rats of each district ; but I arrived at no 
definite conclusion other than that just expressed. 

14. RalhiB rattus n^fescens^ Gray. 

1837. Mi(s rufeicene^ J. E. Gray, Ann. Mag. N. H., I, p. 577. 

1912. Hpimys rufescens, Wroughton, Rep. No. 1, J. Botnhay N. 

IF. 8oc,^ xxi, p. 405, and subsequent reports. 


11 
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Tyjje : — A skin and skull from Dharwar (B. M. 44.9.15.2), col- 
lected by Sir W. Elliot. 

Gray’s name rufescem may be conveniently employed for all 
those dark bellied Indian rats which seem to be intimately connected 
with one or other of the Indian wild races of ii. rattus. Such rats 
are characterized by having a more or less rufous or ochreous dor- 
sal coloration ; rough hair^ bellies, which usually show a more or 
less evident rusty tinge or bloom ; external proportions and skulls 
agreeing more or less closely with those of the wild races. 

The series collected in the Central Provinces and in Kathiawar 
have already been described (pp. 77 and 83) ; they form the best 
examples of a close connection between the dark bellied and the 
wild forms of raitus in a given locality. In other districts, as in 
Kumaon or in the Koyna Valley, the dark bellied rats, although 
clearly of Indian origin, seem to have little or no connection 'with 
the wild stock living in their immediate vicinity. In still other 
places, as Gwalior and Cutch, where thei'e is no wild race extant, 
the rats appear to be more modified, either as the result of longer 
domestication, or of contact with rats from other regions It is 
noteworthy that specimens collected at Dharwar, the type locality 
of rufesans, by Mr, Hudson in 1907 and more recently for 
the Mammal Survey by Mr. Shortridge, can no longer be 
considered typical ; like those from Gwalior, these specimens are 
obviously modified to a greater extent than is the type of 
rufescens. 

The following are the external measurements of the dark bellied 
rats (other than those from the Central Provinces and Kathiawar, 
which have been dealt with above at pp. 77 and 83) mentioned 
in the tables of skull measurements : — 

Coonoor, Niloiri Hills; collected by R. C. Wroughton 
(B. M. 98-3^5) 

•23d, 13 Dec. 1897 156—185—32—21 « 100.119-20*5.13-5. 

Dorsal colour much as in li. r. ivroughtoni ; belly with slight 
rusty tinge ; fur soft ; feet dusky. 

Southern and Eastern Mysore ; collected by G. C. Shortridge : — 

Seringapatam (B. M. 13,4.11) — 

•92 d. 17 0ct.l912l78— 208— 31— 21— 100-11 7.17-4.11-8 4f oz. 
•96 2 f 17 „ 168— 213— 82— 23-100.127.19-H3-7 3J „ 

Bellies with more or less evident rusty tinge ; feet dusky. 12 
mammas. 

Bangalore. 

•88 d , 3 Sept. 1912 178— 220— 34r-23-«l00-124-l9-l-l2-9 4| oz, 

•88 $ , 9 „ „ 169— 219— 84— 22*^100-130-20-1-13 

12 mamma). 
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Eolar Town, 

•94 ? , 20 Sept. 1912 164— 230— 33-5— 21-5-= 100-140-20-4-131. 

Like those from Seringapatam ; dorsal colour in all rather 
variable. 

Northern Mysore and Kanaka ; collected by G. C. Shortridge 
(B. M. 12.11.28.). 

Sagar, Shimoga District. 

•110 $ , 11 June 1912 150— 200— 33— 21-5 = 100-1 ,‘53-22-1 4 -3. 

Feet light, with dusky markings. 

Gersappa, Kanara. 

•105 . 27 May 1912 198— 34—22 = 100-17-2-lM 5^ oz. 

A dark rat, with heavy tinge of i-ust on belly. 

Dharwar; collected by G, C. Shortridge (B. M. 12.0.29.) ; — 

•93 j,']5 Nov. 1911 175—229—34—24 =r- 100-l3l-19-4-i:i-7. 

•96 9 , 15 „ „ 164—188—31—23 = 100-115-18-9-14. 

Average of 13 adults: — 149-185-30']-2ri = 100-l21-20^2-l4-8. 

In some of the specimens from this district the fur is soft, in others 
harsh and spiny ; usually rather short and sleek on belly, which has 
usually a rusty tinge ; pectoral spots of white present in several ; 
females udth ]2 mammae. 

Koyna Valley ; collected by S. H. Prater (B. M. 15.7.3.) ; — 

Ghatmatha. 

•54 ^ , 15 Dec.1914 155— 214— 32— 21==100-138-20-7-13-6 

Helwak. 

•51 , 9 Dec. 19141 72—228—31—21 — 100-1 33-l8-12-24f or.. 

•52 9, 6 „ „ 175— 214— 32— 18 =l00-122-18-3-10'3 
•53 9,12,, „ 175— 227— 30— 24=100-l30-17-2-14-7 

Dorsal colour very dark brown, more or less clouded with black ; 
bellies with msty tinge ; feet dusky. Skulls differ from R, r. tatarce 
in many characters of proportion (see tables II (5) and II (/), 
part III ) ; in having the temporal ridges and supraorbital beads 
very strongly, instead of vei-}' weakly developed ; and the palate 
is relatively shoi^ter than in any other Indian torm — shorter 
than in European races. 

East Khandesh; collected by C. A. Crump (B.M. 11.12.21.):—"” 

Bhadgaon. 

.21 6 , 21 Mar. 1911 198— 240— 36— 25-= 100-121-1 7.7-12.67f o». 

Busty brown above and below; belly with strong wash of 
yellow. Looks as though all black pigment had bleached out of 
this specimen. 

Qhodasgaon. 

.22 9 , 29 Apr. 1911 158—209- 33-22 — 100-132-20.9-13.9 
mammae 10. 

Back dark brown ; belly slaty with some yellow ; feet dark. 
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Berars ; collected by C. A. Crump (B. M. 12.3.8.) ; — 

Harisel. 

.10 $ , 12 June 1911 150— 199— 31— 22=» 100-133-20,7-14.7 3ioz. 
mammoe 10. 

Pili, Sipna Vdley. 

.9 cj , 2 June 1911 137— 210— 33— 23—100-184-21-14.7 4 oz. 
Bellies rougher than in specimens from Nimar, and showing 
a strong rusty bloom. 

Nimar ; collected by C. A. Crump (B.M. 12.6.28.) 

Ganoor. 

.50 6 , 22 Dec. 1911 145—200-32—23—100-138-22.1-15.9 3 oz. 
.31 cJ , 25 „ „ 152-220—35—23—100-146-23 -15.1 4 „ 

Asirgahr. 

.32 2 , 21 Oct. 1911 154-212—31—24—100-138-20.1-15.6 4ioz. 
maromse 10. 

Chandgohr. 

.33 $ , 6 Dec. 1911 169—196—31—22—100-123-19.6-13.9 4f oz. 
inammm 10. 

All with sleek bluish bellies ; but traces of rusty tinge still more 
or less evident. 

Gwalior, collected by Major Mayor (B. M. 15.7.2.) : — 

Chorpura. 

.15 , 81 July 1914 180-205—33—24—100-114-18.3-13.3 6 oz. 

.16 cf, 5 Aug. „ 174— 20&-31— 21— 100-118-17.8-12.1 6* „ 
•17 2,31 July „ 163— 190— 30— 21.6— 100-116-18.4-18-2 4i„ 
.18 2. 5 .. 176—204^32—24 — 100-116-18.3-13.7 6^ 

Dark brown above ; bellies with close short hair, with a yellow 
tinge, in males, blue without rusty bloom, in females. 

Palunpwr, Gujerat; collected by C. A. Cramp (B. M. 13.9.18.); — 
Palunpur. 

.66 cJ , 3 Apr. 1913 178—225—35—26= 100-120-19.7-14 6 oz. 

.67 2 , 22 Mar. „ 165-227—34-23=100-137-20.6-13.9 5^ „ 
Danta. 

.69 , 18 June 1913 160— 207— 30— 23= 100-129-18.7-14.4 5i oz. 
Average of 24 from this district ; — 

156-207—32.2-22.6=100-133-20.6-14.5. 

Bellies usually with distinct rusty tinge; in 10 females examined, 
8 show 10 mamma), I shows 11, and 1 shows 12. 

CuTCH; collected by C. A. Crump (B. M. 12.10.4.): — 

Bhuj. 

.06 6 , 27 July 1911 155-224-32-23=100-144-20.0-14.8 5^ oz. 
.67 <f , 27 * „ 104-223-33-23=100-186-20.1-14 5| „ 
.68 rf . 31 „ „ 160-225-33-22—100-141-20.6-13.7 4^ „ 

.69 2 , 27 „ „ 165-220-31-24—100-133-18.8-14.5 4f „ 

.70 $.31 „ „ 164-208-32-22-100-127-19.5-13.4 41,, 

.71 $ , 21 Aug. „ 163-217-33-28—100-133-20.2-14.1 5 „ 
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Ventral hairs in all short and adpressed ; yellow tinge present in 
some, almost absent in others. Mammm 10, constant. 

Rajputana ; callected by C. A. Crump (B. M. 13.9.18.) : — 

Mt. Abu. 

.68 , 18 May 1913 170— _32-24-«100. -18.8*14.1 G oz. 

Belly light grey, with very feeble trace of a yellow pectoral stripe. 
Kumaoh ; collected by C. A. Crump (B. M. 14.7.10.) ; — 
Philibhit, altitude 800 feet. 

.107 cJ, 2 Mar. 1914 151-193-31— 21*^100-128-20.5-13.9. 

.108 S , 3 „ „ 163-2l4-30.5-22=«100-131.18.7-l3.5 43 os. 

.109?, 6 „ „ 171-233-32— 23«100-137-18.7-I3.5 7i „ 

.110?, 6 „ „ 170-222-33—24=100-131-19.4-14.151 „ 

No white bellied rats were obtained at this locality (see 
Wroiighton, J, Bomhay N, H. Soc,, xxiii, p. 295), 1 have seen 
8 specimefts of rufeacens^* from Philibhit; the fur is rather long 
and soft in the younger, thinner, harsher, and with a few spines 
in the older individuals. Dorsal colour varies between reddish and 
greyish brown. Bellies with rather long hair, slaty bases, a rusty 
tinge and merging gradually in the flank colour. Feet light brown 
abov(% with a dusky wash — best marked in the redder specimens, 
liamnagar, altitude 1,100 feet. 

.98 cT , 13 Dec. 1913 178- -34-23=100- 19.1-12.9 G oz. 

.99?, 2 „ „ 142-190-31-22=100-134-21.8-15.5 

.100 ?, 3 „ ., 150-191-33-22 = 100-127-22 -14.7 

.101 ?, 5 „ „ 170- -32-22==.180- -18.8-13 5 „ 

These strike me as being slightly paler above than the speci- 
mens from Philibhit ; they have more grey and less red upon their 
backs; the bellies liave a yellowish-grey tinge; feet grey with 
more or less brown. 

Dela, liamnagar, altitude 1,500 feet. 

.106 ? , 10 June 1914 164-211-32-23=100-129-19.5-14 6 oz. 
Agrees with specimens from Ramnagar. Mammas 12. 

Jerna, Ramnagar; altitude 1,500 feet, 

.102 rf , 17 Jan. 1914 101-192-32-21=100-119-19.9-13 
.103 s , 19 „ „ 142-201-33-21=100-142-23.3-14-8 

.104cf»20 „ „ lG7-230.36-23=100-l38-21.G-13.8Goz. 

•105 ? , 19 „ „ 163-222-35-22=100-136-21.5-13.5 

6 adults from this place average much darker in general colour 
than those from Ramnagar or Philibhit. Backs heavily clouded 
with black, flanks brown; bellies with rusty tinge; fur rather 
harsh ; feet dusky ; and tails very dark also. One young speci- 
men, however, is very brightly coloured, its back being markedly 
rufous. 

In the majority of the female rufeecens from Kumaon, the mam- 
mary formula is 2-8—10 ; one or two, however, have 12 mamm®. 
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Judging'l^rom their external appearance and from their akulls, these 
rats are nearly related to R. r. narbadce and girenm^ and have little 
or nothing to do with li. r. gangutriamis 

15. Raitus raitm rimnoralis, Blyth. 

1851. Mu 8 vemoralis, Blyth, vol. xx, p. 1G8. 

1915. Ejdmys nemoralis^ Wroughton, /. Bombay N, H. 8oc,, 
vol. xxiv, p. 49. 

2hjpp : — The co-types of this sub-species are in the Indian Mu- 
seum, Calcutta; a female labelled by Blyth and presented by Ur. 
Kelaart to the British Museum (52.5.9.28) is, as pointed out by 
Wroughton, a metatype. 

Distribution : — “ Distributed sparsely as a tree-rat all over Cey- 
lon, up to 1,500 feet altitude,” (Wroughton). 

Material examined : — The metatype ; and 37 collected for the 
Mammal Survey by Major Mayor. 

In outward form and coloration this rat is hardly to be distin- 
guished from rufescens. Judging from the skull measurements 
given in tables II (d) and II {g), part III, nemoraUs differs rather 
conspicuously from r. kandianvt in its longer pterygoid region, 
shoi’ter nasals, and less closely approximated temporal ridges. It r. 

rufescens w far too indefinite a “subspecies” to compare in 
these respects ; as an insular and more easily definable race, 
nemoraUs may conveniently be retained as distinct. 

The dimensions of the specimens mentioned in the table of skull 
measurements are ; — 

Colombo (B.M. 15.3.1.) 

.173 cf , 25 Apr. 1913 209-235-34 -23 «= 100-112-16.2-11 

S.l j , 29 Mar. „ 160-197-31.5-22 « 100-123-19.7-13.7 

.174 $,25 Apr. „ 203-215-32 -21 =- 100-106-15.7-10.3 

Hambantota. 

.175 , 5 June 1913 175-212-31.5-22 = 100-121-18 -12.6 

.176 $ ,13 „ „ 164-215-31.5-22.5 100-131-19.2-18.7 

Kandy. 

.182 s ,16 Feb. 1914 159-204-30 -20.5 =- 100-128-18.9-12.9 
Average of 32 in adult pelage : — 

160-191-30.8-^21.1 100-119-19.25-13.2 

The mammro are usually 2-3 » 10, but 12 were counted in’ one 
spesimen, and 11 in another. 

16. liattus raituB alexandrinvs, Geoffrey. 

1916. Rattus rufescens and rufescens var. with white underpai'ts, 

Wroughton, Keport No. 24, J, Bombay N. H. 8oe., xxiv, 
p. 756. 

The rats collected in Sind for the Mammal Survey by Mr. S. H. 
Prater, together with some specimens from the same i*egion pre- 
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seated to the British Museum by the Bombay Government in 1907 
and 1908, are very different from those from other parts of India ; 
and they may for the present be referred to R. r. alexajuirinue. 

On the backs the fur is shoii; and harsh, although not spiny ; the 
bellies ai*e smooth, being clothed with short and adpressed fur. 
'ITie dorsal colour is markedly paler than in any of the other Indian 
specimens; it is a pale yellow brown or tawny, more or less heavily 
lined with black, especially along the spine. The flanks lighten 
gradually and pass, in the majority of the specimens, insensibly 
into the belly ; the latter shows a conspicuous yellowish suffusion 
and the ventral haii*s have deep slaty bases. In a few of the 
specimens, the ventral hairs (and consequently the bellies) are pure 
white throughout; in these, the line of demarcation along the 
flanks is distinct. In the normal dark bellied type, the feet are rusty 
coloured ^bove ; in the rarer white bellied individuals, the feet 
are whitish. The tails are unicolored and more or less dusk}'. 
The mammary formula is indifferently 2-3^10 or 3-2== 12. The 
following are the dimensions of the more important ; — 

Dark bellied — 

15.11.1.110 c? , 27 Feb. 1915 100—193—32—24 Jacobabad. 
.lllcr,28 „ „ 150—196—34—23 

8.1.22,9 $ , 25 Nov. 1907 161—193—31—22 

10 5,25 „ „ 181—227—35.5-32 

15.11.1.112 5 , 4 March „ 100—205—31—21 Kashmor. 

113 5 , 8 „ „ 157—197—32—22 

8.1.22.11 d , 16 Dec. „ 103—212—33.5.23 Saklrur. 

White bellied — 

15.11.1.114 5 , 21 Feb. 1915 154—195—35—21 Jacobabad. 

M.S.I. 608 5 , 13 Mar. „ 166—203—32—23 

15.11.1.115 , 19 Apr. „ 154—201—31—20 Gambat. 

The skulls are a little smaller than in European akxwnd/na'iis, 
the nasals appear to be slightly shorter and broader, while the 
incisive foramina are a little longer relatively. 

Remarks. — The exact status of these rats cannot be settled with, 
out further material. 

11 . RaiHus macmiillani, sp. nov. 

1916. Epimys ntfcscens var. with white underparts, Wroughton, 
!^port No. 20 (Chindwin River), J. Bombay Nat. Hist. 
Soo., vol. xxiv, p. 307 (in part). 

Type . — A male (B. M, No. 15.5.5.226; Original No. 5972) 
collected by Mr, G. C. Shortridge and the late Captain S, A. Mac- 
millan, on 8 th August, 1914, on the west bank of the Upper 
Chindwin River opposite Hkamti, Upper Burma. 

Material examin ^. — Seven (4 d , 3 5 ), all trom the type 
locality (1 5 being, however, from the east bank of the river) 
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Description . — This is a dark coloured, moderately long tailed 
member of the Battus group. 

The fur is short, thin and rather harsh — being intermixed, in 
adults, with numerous soft, greyish-white bristles. The dorsal 
colour is black, finely grizzled with greyish white and tawny ; the 
blackness is chiefly due to the presence of numerous long black 
hairs, which are especially numerous along the mid-dorsal line and 
particularly conspicuous over the inimp. The bellies are pure white, 
the ventral hairs being white to their bases. The line of demarcation 
along the flanks is sharply defined. The feet are light brown, 
dai'kened above by a more or less evident dusky marking. The 
tail averages about 130 of the head and body length, and is dusky 
throughout— above and below. The female has 12 mammm. The 
following are the dimensions of the more important specimens ; — 
6847, 27 July 1914 156-200-33.6- 20=100-128-21.5-12.8 

.226 5972, 8 Aug. „ 168-205-34- 22«100-130-21.5-13.9 

5976, d, 8 „ „ 150-211-36- 21*6=«100-141.23.3-14.3 

.227 6973,$, 8 „ „ 169-222-32.25-22--100-131-l0.l-13 

6974,$, 8 „ „ 154-187.32.6.21.76=100-121-21.1-14.1 

Average of 7;— 150.196-32.9.21.5=100-130-22-14.3 

The skull is small, the coud} lo-basal length averaging 37.2 in 
four specially examined. It ditters little in form from that of the 
Indian races of 7?. raMus. Among Burmese races it is distin- 
guished by its small \mllm (see dimensions in tables II (e) and II 
0/)» ) and relatively great cranial width ; the latter 

dimension exceeds the occipital breadth by an amount equal to 3 
^ of the condylo-basal length. The interpterygoid fossa is wide 
and the palate develops no median posterior pixyection. The 
temporal ridges nin at a relatively high level, and in old age tend 
to obliterate the supratemporal ai'ticulation of each parietal with 
the supraoccipital. 

JiemarJcs : — This form is so sharply differentiated from all the 
others described in this paper that it seems to demand recognition 
as a full species. 1 have great pleasure in naming it in honour of 
the late Captain S. A. Macmillan who, in conjunction with Mr. 
Bhortridge, did so much good work for the Mammal Survey. In 
general appearance R. irhacmUlani is strikingly similar to E. mmto^ 
8U8, Thos., described (/. Bombdi/ Nat. Hist. Soc,, xxiv, 
p ^ 643) from the same locality ; the resemblance of ooui*8e is 
quite supei4icial, for 7nentosus belongs to a widely diffei'ent group 
and has a bi-colored tail, 8 mammm only, and a very peculiai* 
skull. 

Certain specimens obtained by the Survey at Tamanthe and one 
(No. 5310) from Kin, Lower Ohindwin, make a more or less close 
approach in external and cranial characters to B. macmiUani ; and 
for the moment I propose to leave them with this form. 
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III, Ratttis kelaarii^ Wroughton, 

1915. Epimys Jcelaarti, Wroughton, J. Bombay N. H, Soc,, 
vol. xxiv, p. 48. 

Type : — A male (B. M. J 5. 7. 1.7 ; Original No. 952) collected at 
Pattipola, Ceylon, by Major Mayor on 2l8t February, 1914; pre- 
sented to the British Museum by the Bombay Natural History 
Society. 

Distribution : — Highlands of Ceylon, 5,000 to G,000 feet. 

Material examined : — In addition to two specimens presented to 
the Britibh Museum long ago by Dr. Kelaart, 1 have examined 54 
(42 adults) obtained by the Mammal Smwey. 

Descnjdion : — Tn general appearance tliis rat somewhat closely 
resembles nitulvs, but its skull agi’eos exactly with that of such 
normal subspecies of /i\ railus^ as r. kandianus or r. narbadfv, 

'Pile fur is long, dense, and soft. The general doi'sal colour is a 
dark olive-brown, mixed with a large proportion of black hairs. 
The underparts are of an impure uhite, the ventral hairs having 
deep slaty l)abPS, which usually show through and tend to obliterate 
the line of demarcation. The tail is relatively shoit, avtuaging 
about 117 % of the head and l)ody length in bpecimens 
with the latter dimension from 150 mm. and upwards. The 
females have 10 mamma). The following are the dimensions of 
the specimens dealt with in the taldes of skull measurements : — 

15.7.1.7 d , 21 Feb. 1914 166-176-32. 21 (type) Pattipola. 

16.3.1.218 d , 5 Mar. „ 166-175-31.5-22 

8.1001 9, 3 „ „ 148-198-30- 20*6 

16.3.1.223 9 , 20 „ „ 146-172-31- 20 Ambawela. 

.224 9 , 1 Apr. „ 162-174-34- 21 

Average of 10 adults : — 167-184-32.5-20*6 

„ % of head and body - 100-117-20.7- 13.1 

The specimens examined give the following growth table : — 


Head and body 
mm. 

No. of 
specimens. 

Average of head and body length 
formed by; — 

H. B. Tail. Hind-foot. Ear. 

90-119 

12 

100—127—26.1—16.8 

120-129 

10 

100—126—23.8—16.2 

130-139 

11 

100—124—23— 14.6 

140-149 

10 

100-^126—21.1—14.2 

160-159 

7 

100—120—20.8—13.4 

165-167 

4 

100-110—19- 12.4 


18 
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The skull diflTers from that of K r, iandianus only by its smaller 
size. 

BemarTcs : — The peculiar appearance of this species first attracted 
the attention of Kelaart, who thought it allied to, if not identical 
with nitiduB, The s^ll, however, proves that It. kelaarii 
is closely related to 11. rattus; and its external similarity to 
niluliis must, perhaps, be attributed to its highland environ- 
ment. 

IV. ItaiiuB niiidus, Hodgson. 

1845. Mus niiidm, Hodgson, Ann. Mag. N. B, (1) xv, p. 267. 

1881. Mus alexandAnus var. Qntidus, Thomas, P, Z. S., 1881, 
p. 533. 

1891. Mils rattus var. nitidus, Blanford, Mammalia, p. 407. 

1914. Vjpimys nitidits, Wroughton, lleport No. 15, J. Bomba/if 
S’. H. Soc., xxxiii, p. 296, Report No. 23, ibid, xxiv, 
p. 489. 

1916. Rattus nitidus, Wroughton, Report No. 26, /. Bombay 
N. II. Soc., xxiv, p. 782. 

Type:— A skin and skull from Nepal, B. M. No. 79.11.21,415 ; 
received from the India Museum, ex Hodgson’s collection. 

Material examined : — (1) The type and other old specimens in 
the British Museum ; (2) the long series obtained in Kumaon and 
Sikkim by the collectors of the Mammal Survey. 

Description : — In this species the tail is much shoiter than in 
Indian races of R. rattus — its average length, in the typical subspe- 
cies, being equal to no more than 107 ^ of the head and 
body measurement. The hind-foot is larger, measurements above 
35 mm. being common ; and the head also, judging from the skull 
measurements discussed below, is relatively larger than in Indian 
It. rattus. 

The fur is remarkably soft and smooth, with an abundance of 
soft under fur, the middle haire and long black hairs being 
extremely fine, and the bristles or soft spines, found commonly in 
R. rattus, being wholly absent. 

The general dorsal colour, as seen from a distance, is dark and 
approaches a deep chocolate or “seal brown.” The ground colour 
is a dark brown or grey, more or less finely grizzled with yellowish 
brown shades, which range from tawny to “mummy brown,” and 
darkened, particularly along the spine and over the rump, by the 
long black hairs. The latter are often sufficiently numerous to 
form a broad black streak, extending from the middle of the back 
tp the root of the tail* The bellies range from silver to dusky 
hoary. The ventral hairs have white tips and darker bases, the 



SCIENTinC JHESVLTS FROM TEE MAMMAL SURVEY. 418 


basal tint vai'ying from a pale grey to slate colour. In specimens 
with light bases to the ventral hairs, the bellies are shai*j)ly con- 
trasted with the flanks and the line of demarcation, although not a 
hard one, is regular. In the darkest specimens, the flank and ven- 
tral colours tend to merge insensibly in each other. The feet are 
almost constantly of a dirty white colour above. The tail is unicol- 
oured and dusky, although the precise hue is subject to considerable 
individual variation. 

Among the gn^at number before me only two spccimenH deviate 
considerably from the coloration above described. One from 
Pashok, Darjiling (B. M. 17.7.9.1, j , is exceptionally dark above 
and below; in this, the belly is almost concolor with the flanks, 
only a few of the more centrally placed ventral hairs having con- 
spicuous silvery tips. The other from Ghoom, Darjiling (B. 
16.9.1.149,. 2 ) has a rather distinct black stripe along the spine, 
chocolate flanks — lacking the yellowish brown tints normally 
present, and a silvery white belly — the ventral hairs being white do 
their bases. In a very few specimens the feet are darkened above 
by a dusky marking. 

The females have a mammary formula of 3-8—12, in one speci- 
men 4 pectoral mammae were present on one side, the normal 3 on 
the other. 

The dimensions of the specimens wiiose skulls were specially 
examined are : — 

Kumaon (B. M. serial No. 14.7.10.) :~ 

.141 3783 9, 24 Sept. 1918 170-175-34-21. 6 oz. Lwarkhet, 

G,000\ 

.144 3684$, 7 „ „ 176-179-34^21. 6 oz. Khati, 7,600'. 

.146 4413 d , 10 Feb. 1914 161-178-37.5-20 6 „ Lohaghat, 

5,600'. 

.147 4433 cf , 12 „ „ 171-184-36-21 

Average of 12 168-177-35.7-20.8 

„ % of head and body : — 100-105-21.2-1 2.4 

Sikkim (B. M. serial No. 16.9.1.) : — 

,149 6296 $ , 16 Feb. 1915 175-192-34-23 5 oz. Ghoom, 7,400' 

.167 6864 cT , 30 Nov. 1914 171-182-38-22 Gangtok, 6,000' 

.161 6288 $ , 10 Feb. 1916 167-162-34-21 4ioz.Ohoom, 7,400' 

.163 6340 $ , 16 „ „ 163-167-36-20 6 „ 

40 cT. 6 May 1916 185-195-37-23 Gopaldahra. 

68 $, 16 „ 184-186-34-22 „ 4,720' 

306 $, 6 July „ 166-148-83-23 

Average of 70 adults 160-171-33.9-22.2 
„ % of head and body : — 100-107-21.2-13.9 
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The following growth table resulted from an examination of 65 
individuals from Sikkim: — 


Head and body 
in mm. 

No. of 
spooimena. 

Average °/ of H. <1^ B. formed by : — 
H. & B. Tail. Hind-foot. Ear. 

112-116 

3 

100—117—26.5—17.6 

126-127 

2 

100— —24.8—16.2 

130-139 

4 

100—111—23.7—15 

140-149 

9 

100— 108—22.7— 15.4 

150-159 

18 

100—109—21.7—14.7 

160-169 

14 

100—102—21 —13.4 

170-179 

12 

100—103—20 —13.1 

130-185 

• 

3 

100—101—19.2—12.3 


The skull is large, the average condylo-basal length being about, 
41 mm. The temporal ridges traverse the brain-case at a rather 
low level, but form strong beads on the posterior portions of the 
frontals. The nasals are considerably longer than in IL rattus ; 
the diasteme and the pterygoid region are also longer, while the 
bullm are smaller. These differences will be appreciated best from 
the measurements in the tables I[ (A), part 111. In the cheek- 
teeth, m. I has the antero-extemal tubercle (cusp 1) greatly 
reduced — almost indistinguishable from the median tubercle 
(cusp. 

Uemarks : — The claim of ff. nitidm to rank as a species distinct 
from R, rattus is placed beyond question by its characteristic 
external appearance, peculiar skull, and its restricted distribution 
in India, where it is confined to the Himalayas. The large number 
of specimens now at hand from many localities in Kumaon and 
Sikkim agree closely w ith each other, as well as wdth Hodgson’s 
type from Nepal. There is, of course, in this long series a good 
deal of minor individual variation in colour ; but viewed broadly the 
coloration is remarkably uniform, while the essential characters 
relating to the quality of the pelage, mamma), external and cranial 
proportions appear to be very constant. The statement in Thomas’s 
paper of 1881, repeated in Blanford, to the effect that the fur 
of this form is frequently spiny, is an error due to the confusion 
of nitidus with rattus and other species. This confusion and such 
errors were unavoidable so long as one had to work with nothing 


(^) For explanation of this ousp. nomenolatnre, see Barxett-Hasniltoa and 
Hinton, British Manmals^ Pt*xvi,p. 504, PI. 28 (1914). 
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better than the wretched and scanty material bequeathed to us by 
the pioneers of Indian mammalogy. 

Sclater {Cat. Mamm. Iml. Mus. Calcutta, 1891, Pt. II, p. 07) 
lists specimens of “ nitidua ” from Assam and Manipur ; but without 
seeing the material it is, of couiw, impossible to say whether it is 
correctly determined or not. Mr, F. M. D. Mackenzie, collecting 
in the Chin Hills for the Mammal Survey, has recently obtained 
there some specimens, w'hich are undoubtedly referable to ii\ nitidua. 
They differ from the typical Himalayan form described above and 
may therefore be referred to a distinct subspecies, whieli 1 propose 
to call ; — 

liattus nitidm ohsoletus, subsp. n. 

191G. Rattuff rufeecenSyWronghton, Report No. 25. J. Bomhaif 
II. Soc., xxiv, 771. 

Tyiie : — A female (B. M. 16.3.26.52 ; Original No. 309) collect- 
ed on the Chin Hills, at a point 60 miles west of Kindat, altitude 
5,000', on 23 April, 1915, for the Mammal Survey, by Mr. F. M. 
D. Mackenzie ; presented to the Bi’itish Museum by the Bombay 
Natural History Society. 

Material examined : — Chin Hills (6,000') : (1) 50 miles west of 
Kindat, 4 ( 1 j , 3 9 ) ; (2) 65 miles west of Kindat, 1 adult 
( 9 , No. 428) ; and 9 young specimens in dusky juvenal pelage, 
from same district. 


Description : — General character much as in typical yiitidus, but; 
with still shorter tail, and considerably shorter and thinner fur. 
The dorsal colour differs little from that of true 7iitidti8, but the 
belly is clothed with much shorter fur and shows a rusty suffusion, 
recalling the underparts of rufesceyts The feet are of the 
normal dirty white or yellow colour, and the tail is duskj% above 
and below, throughout. The females show a constant mammary 
formula of 3-3=«12. The following are the dimensions of the 
adults : — 


369 cT , 27 April 1915 187-175-34.6-21.5«= 100- 94-18.5-11.5 


•62 309 9 , 23 „ 
310 9 , 23 „ 
389 9 , 28 „ 
428 9 , 8 May 
Average of 6 : — 


178-165-35-23 

161-165-34-22 

143-140-34-20 

174-186-37-23.5 


■=100- 93-19.6-12.9 
400-103.21.M3-7 
=100- 98-23.8-14 
=100-107-21.3-13.5 


168-166-34.9-22 «.100- 99-20.7-13.1 


The skull agrees closely in form and size with that of typical 
nitidus. From the relative dimensions given in the table II ( 1 ), 
part HI, it will be seen that the nasals are a little shorter and 
broader, the post-molar length a little greater relatively than in the 
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Himalayan animal. In these respects, as with most of the other 
minute differences brought out by the measurements, skulls of n. 
nitidm from Sikkim make a nearer approach to the present form 
than do those from Kumaon. The bulb© of n, ohsoUiuB seem to 
be a trifle smaller and rounder than those of true nitidm. 

As regards the cheek-teeth, cusp 1 of is even more reduced 
than in n. nitidua ; and the postero-extemal tubercle (cusp 6) in 
l)oth is also unusually small and scarcely separated from 

the median tubercle (cusp. 
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No. XIX. 

A Synopsis of the Groups of true Mice found within 
THE Indian Empire. 

By Oldfield Thomas. 

At the request of Mr. Wroughton, with a view to the prepara- 
tion of his ** Summary,’* I have made an attempt to find out the 
natural relationships to each other of the many fonns of “ Mus ” 
that have been described from the Indian Empire, and now^ venture 
to submit, with some difiidence, the following synopsis of these 
most diflScttlt animals. 

As will be seen, it is very far from being a complete working out 
of the species, but at least it sorts them into their natural groups, 
and so makes a step towards their further elucidation. 

The characters given in the synopsis are of necessity not such as 
can be used by sportsmen in the field, being mainly based on the 
skulls, of which some technical knowledge is need^ — but this is 
a fault which is inherent in all such work. 

8ynoj)m, 

A, Muzzle short — distance from gnathion 

to front bottom corner of zygoma- 
tic plate not, or barely, exceeding 
breadth across molars. (Tnie 
House Mice.) 

a\ Tail about as long as head and body, 
a*. Colour some tone of grey or 

brown ... ... •»•(!) muBcultn giwp.* 

V, Colour more or less sandy, with 

white belly ... •••(2) fctwWantta group. f 

h\ Tail much 8hoi*ter than head and 

body — colour sandy ... • • • (3) paehyeereus. J 

B, Muzzle normal — the distance above 

defined decidedly greater than 
breadth across the molars. (Field- 
Mice.) 


* InoludoBi of ladian speoioii d«6iui, sad i4r6anu«, {^H%)ta^q\iicaudaHs 

(1851), mami (1853), tytleri (1858), hahhyensis and vieulorum (1878 ). 

t Inclades g$rbilli/nui and iheobaldi (1858). AlthoufrH proviBionally put as a 
Kroupi** ihare is little doubt that hactrianu$ will prove to grade into muamhi^ 
through such forma as Mw mmcultu gentilU of N. Africa, Arabia, Ac. 

4 Not striotlj Indian having besn deaoribod from Yarkand. Probably H is 
synonymout with If. %oagn 0 ru 
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a\ Supraorbital edges quite with- 
out any thickening ; incisors 
generally bent backwards (opis- 
thodont). 

Size larger ; brain-case round- 
ed, its breadth more than 
10mm ; palatal foramina 
penetrating, less between 
morals. 

a\ Palatal foramina very 
short, not reaching at 
all between molars 

(Sikkim) (4) paha/ri. 

h\ Palatal foramina longer, 
reaching just between 
the front part of m' . . . 
a*. Colour very dark 
coppery ; under- 
side scarcely 
lighter, washed 
with ochraceous. 

(South India) ... (5) famvhis. 
b*. Colour normal, 
brown ; underside 
lighter, greyish 
white. (Burma). .(6) cooJcii, 

/)*. Size smaller, often veiy small, 
braincase narrow (less than 
10mm broad), not specially 
rounded. Palatal foramina 
penetrating far between 
molars ... ... *-C7) booduga groupf. 

//. Supraorbital edges thickened in old 
age ; incisors about upright 
(orthodont). (S. Burma) •••(8) nitidulvs. 

But further, since the above synopsis was prepared without any 
thought of a generic split among the mice, and its primary 
division comes exactly between the House-mice and the Field-mice, 
the question again arises as to the possibility of re-establishing the 

^ Includes booduga (1837), lep^us (1839), cervicolar and strophiatus (1840 
terricolor (1851), darjilingenaia (1851), fulvidiventris and alUdi/oentris (1852) 
cunieularis (1865), beavatU (1866), and dufmi (1012). The position of eervkolor 
has long* been in donbt, but the study both of the type and of anthentio 
specimens sent by Hodgson, in spirit, shows that it is a large and rather 
long-eared species of the present group. And M. da/rjilingmsia is also the 
same species and not a member of the musculua-duhiua group, as has been 
supposed. 
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genus Leggada, which was used for a number of years as valid, 
and then more recently (Miller, Mamm. W., Europe, p. 863, 1912) 
united with Mus, 

I have therefore again examined all the pertinent African species 
to see how far the natural grouping corresponds with that of the 
Indian ones, and if so whether the groups can be defined satis- 
factorily. 

The geo^j.aphy of the case has first to be considered. For in the 
East all the true native Indian forms come under B, those falling 
under A being either the artificially transported and parasitic 
mu8CtdH8^ or else Palaearctic in locality. Should we therefore find 
that in the west those coiTesponding to A were again Palaearctk* 
and those to B Ethiopian, the case for separation would be 
gieatly strengthened. 

And this is exactly w'hat we do find. The short-muzzled, muscu- 
lusdilce forms range over the w'holeof Europe, are found in North 
Africa and in Egypt, along the Nile as far south as Khartoum, but 
beyond that are not found in any part of Africa, the Ethiopian 
forms being all of the B type. 

We thus find that the A group is by nature Palaearctic only, a more 
or loss artificial extension of it soutlmards to Khartoum in Africa 
and over all India being effected by the parasitic habits of Jfwi» 
mumdus itself, just in the regions of the ancient civilizations ot 
Egypt and India. And on the other hand the B group is Ethio- 
pian and Oriental, not penetrating at all into the Palaoarctic. 

This seems to indicate that the groups A and B, or to call them 
nbw by their technical names, Mns and Leggada, are really distinct 
natural groups which it would be both convenient and true to 
nature to recognise as separate. 

The essential characteristic of Mus^ as compared with T^eggada 
is the shortening of the muzzle, a shortening which is emph^ised 
by a somewhat more forward position of the anterior zygoma-root. 
Looking at the skull from below the whole zygomatic plate is 
pushed forward, so that its anterior edge comes opposite a point in 
front of the middle of the palatal foramina while in Leggada it is 
at gr even behind the middle. The length of the nasals in Mzis 
is generally about equal to the distance from the external edge of 
one tooth-row to the outer side of the zygoma of the opposite side, 
or (perhaps a better comparison^ to the distance between the lips 
of the auditory meatus of the two sides. In Leggada the nasal 
length generally decidedly surpasses these two distances. Not 
only is the muzzle of Mue shorter, but it is a little broader, 
so that the distance between the two anteorbital fosste goes less 
than three times in the nasal length, in Leggada more tli^ three 
times. 

IS 



420 JOUMNAZ, BOMBAY NATURAL HIST. SOCIETY, Va. XXVI. 

Every individual skull will not always answer to each of these 
tests, but on the whole there is rarely a case where one is doubtful 
as to which of the two groups a species should be placed in. 

The most doubtful are the short-tailed mice known as algirtm 
and spicilegus^ v/hich more approach Leggada and have less of the 
nmseulus specialization. But on the whole they are best referred 
to Mue, in whose geographical area they occur. 

To therefore I would refer the following, with their sub- 
species, viz . : — 

mnscuhis, L. badriamts^ Bly. iragneri, Eversm. 

faroenm, Clarke, gevtilis, Brants. B-Ham. 

ahjmis, Loche, apicilpjftis, Pet. 

Leggada would then include : — 
pahari, Thos. famnluSy Bonh. coolai\ Ryl. 

hoodxigay Gray 

(genotype). nitiduhcs, Bly. 

and in addition the whole of the African species referred formerly to 
heggada (mimfoiiles, pcisha, &c., &c.) and in recent yeai*s by Miller, 
Heller and Dollman, to Mns. 

The following new forms may be conveniently described here : — 
heggada nifidula impmi^ subsp. n. 

Size rather greater than in true Pegu mtidtda ; colour rather 
paler, the posterior back without the distinctly darker median area 
usually present in that animal. General colour above rather darker 
than drab, ’ Below pale gray, the hail’s slaty basally, greyish 
white terminally ; line of demarcation on sides not very sharply 
defined, often faintly edged with buffy chin hairs white to base. 
Tail averaging longer than in time nituhila, its length measured as 
75, 75’5, 78*5, 79, 80mm, in six specimens as compared wdth a 
range of 04 to 73nim in eight specimens of nitidula; blackish 
above, white below, the contrast more marked than in niMula, 
MammSB 3 — 2«=10 as usual. 

Skull essentially similar to that of niiidttla, but the tendency to 
a postorbital thickening or projection perceptible in nitidula is 
more strongly marked, the projection amounting, in old specimens, 
to heavy thickened ridges, which therefore contradict the formal 
rule that there are no such ridges in the present group. They are, 
however, quite short and do not extent back on to the parietals. 
Palatal foramina extending well between the first luminte of m. 
Incisors as in nitidxila more thrown forward, or (rather) less tunied 
backwards, than usual, being about “ oithodont ’’ with indices 77® to 
86®, most of the species having this index below' 75° (opisthodont).® 


^ Of. Ann. Ifatr* N. H. (9) I, p. 35 (footnote) 191S. 
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DimeiiBions of the type, meaeured in the flesh : — 
'99mra ; tail 78*5; hindfoot 17; ear 13. Skull, gn 
24*2; condylo-incisive, length 23*5; zygomatic breadth J 
9; interorbital breafjth 3*7; palatilar length 12*2 
foramina 5*5 ; upper mojar series 3-9. 


Hah, : — Ml, Popa, Di^ Zone of Burma. 

2^//>(?:_01d male. B. M. No. 14, 7, 19, 200. Origina 
3917. Collected 29th StVntember 1913 by G. C. Shortridj 
sented by the Bombay Naiural History Society. Seven s] 




sp. n. 


A small spei’ies of restritwd about the size ol J/. 8j 
lint with the coinparative^v long tail of Mvs mnscv 

Size small, form slender. 4i^^eral colour as in jy. fjeni 
upper surface sandy fawn, tl posterior back wanner, 
sinface white, the hairs white to le roots in the tyi)e, but 
l3ase in another specimen, and in yAt another, they ai'c slaty 
and washed terminally with dull bi Jv, as in the house lu 
Mm uimeuhis. Kars, of inoderat* tize. Hands and feet 
1'ail, of about the length of the he* 
shorter to a little longer. 

Skull, of about the size am' 
smaller ; markedly smaller than 

Dimensions of the type, measu 


|nd body, varying from 

Ipe of J/. qacileffas or 
of 

in the flesh 


<55 mm; tail, 06; hindfoot, 15*5; ear, 12. 


Skull: — Greatest length, 20*3; condylo-incisive leiig 
zygomatic breadth, 19*6; nasals, 8*6; iiiterorl)ital brf»ad 
palatal foramina, 5; upper molar series, 3;3. 

Hah, — Aden. 1’yP^ from Lahej, other specimens from 8 
Othman. 


Tijjm , — Adult male. B. M, No. 99, 11, 6, 71. Original nui 
37. Collected 23rd August 1899 by W. Dodson. Five specirav 

This little mouse is the Mus bactrianus of the first and the 1 
23 of the second of my papal's on Aden Mammals (P. Z. S., 189. 
p. 554 and 1900, p. 103). Its small size suggests a Leggcula^ bu 
it is clearly a true Mus, and seems most related to M, gentilis^ fro 
which it differs by its markedly smaller size. On the other han( , 
judging by the length of the tooth-row, it is larger than i/. aJfhoUi 
Waterh., of Trebizoiid, as yet only known to us by the immatur 
type specimen. From the members of the syicilegus gix)Up it i 
distinguished by its longer tail. 
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»ECIES OF NESOKIA FROM MESOPOTAMIA 

BY 

, Oldfield Thomas. 

National JMiiseum owes to Capt. 1\ A. Buxtoii, 
a iiuniber of small mammals obtained by him while 
ling in Mesopotamia. Among these there are examples of 
(I which on comparison wilii the Museum specimens, all 
determined by Mr. Wroughton (J. B. N. H. S. XVII f. 
1908), appeal's to represent a new species of the genus, 
be called — 

NKSOKIA BUXTOM, sp. itOL\ 

and general characteristici^ very much as in X. indira. 
jt very coai'se but mon or less mixed with flattened 
)inou8 hail's, those across t' shoulders of the type, stifler than 
' other member of the g ius. Gteiieral colour above cleai 
fawn ('nearest to “ ciiiuamon buff’* of Ridgway), lined 
he black ends of the * uger liairs. Sides clearer and more 
ish. Under surface actically white, the chin, chest, 
ner side of limbs wh the belly pale buffy white, with 

iy any greyish at the ha f the hail's, at least in the adult. 

f specimens having moi Head browner than back. Ears 

, almost naked, their few 'mil's white ; a small whitish spot 
\(] tLoii* i)a8ig oa the nape ^.iids and feet brown with whitish, 
ail practically lumCii, its scattered short hairs brown, 
not certainly distinguishable from that of other allied 
s. 

mnsion of ilie tyj)ey measuml in the flesh : — 

ead and body, 170 mm ; tail, 130 ; hindfoot, 35 ; ear, 19. 
kull; — condylo-basal length, 43; condylo-incisive length, 43 ; 
omatic breadth, 25-8 ; nasals, 13x5; interorbital breadth, 6*5 ; 

latine foramina, 6 ; antero-posterior diameter of bullm, 8*1 ; 

)per molar series (alveoli) 8'1, (crowns) 7*2. 

Tied) : — Mesopotamia. Type from Amara ; other specimens from 
Kuima and Basra. 

Z'ype. — Adult male. B. M. No. 18.8.5.5. Original number 209. 
Collected 24th April, 1918, and presented by Capt. P. A. Buicton. 

Judging by the skulls, the members of the genus Xesohia 
pi'ove to be much more closely allied to each other than I had 
hitherto supposed, it being almost impossible to distinguish with 
certainty the series of species ( or perhaps rather sub^si^ies) which 
are of the size of N. indica, the three larger forms hraehynra^ $(mUyi, 
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nnd bachm alone standing out fi*oni the rest. Jut the quality 
of the fur, and the general colour are fairly constant locally, and in 
tliese I'espects A', buxtoni is readily distinguishable by its sandy colour- 
ation above and its whitish belly, the only other species which 
has the upper surface huffy X. huttoni^ having a huffy givyish belly, 
wdiolly difiereut fi-om that of the Mesopotamian Nesoki. 

This animal is stated by (^apt. Buxton to be very common 
at Amara, where its burrows are much in evidence. But it was 
found exceedingly difficult to trap, and now that after much tix)uble 
he has succeeded in getting specimens as a immiento of the historic 
Mesopotamian campaign. 1 am glad to have the oppoitunity of 
naming the species in his honour. 
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SUPPLEMENT ARY NOTES ON SOME INDIAN BIRDS 

RY 

B. B. OSMASTON. 

Stndeiits of birds in India must occasionally have come across^ 
statements in the volumes of the FaUiia of British Indio, relating 
to bii*ds, which do not fit in with their experience. 

This is only natural considering the fact that these volumes 
were published fi’om 20 to 30 years ago and that our knowledge 
of Indian Biinls and their habits is increasing every year. 

The following notes bast'd on my own experience extending 
over nearly 30 years, spent mostly in the forests of the United 
Provinces, deal with some such cases which have fi*om time to time 
attracted iny attention and they are rec'orded in the hope that they 
may be of some general interest. 

80. The Itufoiis-ohinnod Laughing Thrush — lanthocincia rufigularis. 

The F. B. 1. saya regarding the distribution this bird : It 
is found chiefly from 6,000 to 8,000 feet of elevation.^’ 

Tills does not agree with my observations. I have found it 
fairly common in the lower valleys of the Himalayas from 2,000 
to 4,000 feet elevation ; frequenting dense miscellaneous jungle, 
and have never seen it above 5,000 feet. 

90. The Eastern variegated Laughing Thrush— varit* 
gatim. 

The F, B. 1. says : ‘‘The eggs, four or five in number ...” 

I have found very many nests of this bird but have never 
found more than 3 eggs in a nest. Two or three, generally 
two, constitute a full clutch. 

No species of Trochalopterum of which I have experience lays 
more than 3 eggs. 

142. Mandelli’s Spotted Babbler — Pellomeum manddUL 

The F. B. I. puts the distribution of this bird as “the lower 
hills of Nepal and Sikhim and farther east. 

This bird is common in the Sub-Himalayan tract, including 
the Dehra Dun chiefly at about 2,000 feet. 

It certainly occurs as far west as the Jumna, and probably 
further west, but I have no experience of the lower Punjab hills^ 

174. The Red-billed Babbler«*iS^^acAyrufqpsis pyrrhops. 

The F. B. I, says this bird makes “ a cup-shaped nest.*’ 

All nests I have ever seen have been domed and not cup- 
shaped. ^ 

199. Hodgsons Short Wing — Hodgsontus pKcsnicuraidea. 

The F. B. 1. says : “ This species is found at the foot of the 
hills as well as at considerable altitudes.” 
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This bird breeds in numbers at from 10,000 to 11,000 feet 
and probably in winter descends to the wanner valleys, but I 
have never ob^^erved it at the foot of the hills. 

202. The Chestnut«headed Short Wing— castanticoronaia. 

The F. B. I. says of the distribution of this bird Nepal- 
Sikhim ; I^hasi Hills . . , This species is not uncommon in 
Tehri Garhwal (and doubtless also in Kumaon) between 4,00<) 
and 11,000 feet. It frequents dense undergrowth especially in 
shady ravines. 

It is a resident species and breeds at low as woll as at high 
elevations. 

1 have observed it west of the Tons river, but I think it 
unlikely to be found in the Punjab Himalayas. 

2;i5, The Iled-billod Liothrix —Lioihrix lutea. 

The F. B. 1. says: This bird is found from 6,000 to 8,000 
feet or lower.” 

In the United Provinces this bird frequents the dense jungles 
near the foot of the hills, whore it breeds, at from 1,000 to 

4.000 feet. It rarely ascends above 6,000 feet. 

In the Eastern Himalaya, near Darjeelitig, it ascends to 7,000 
or even 8,000 feet. 

386. The Hair-crosted Drougo — Chihia kvttentotta , 

The F, B. I. says of the distribution of this bird '^The Hima- 
layas from Garhwal eastwards.” 

It is however commen in the submontane Sal forests, includ- 
ing the Dehra Dun as far as the Jumna and I have observed it 
breeding up the Jumna valley at 4,600 feet elevation, 

Mr. C. H. Donald has recently pointed out in this Journal 
(Vol, XXV., page 600) that this species occurs rarely in the 
Kangra valley (Punjab), 

366, The Scaly-breasted Wren — nquamaia. 

The B. 1. says of this bird that it occurs in the Himalayas 
‘'at considerable elevations.” This is true of the summer 
months, for this species breeds below the snows at an elevation 
of fifbm 9,000 to 11,000 feet. In the winter it descends to the 
submontane Sal forests and lower valleys. 

371. The Spotted Bush- Warbler— TVtVnem thoracia. 

The F. B. I, puts the distribution of this bird as “ Nepal and 
Sikhim*’ eastwards. 

It also occurs in Tehri Garhwal (and doubtless also in Kumaon) 
in the summer at high elevations. I found it breeding at from 

10.000 to 11.000 feet. 

The bird differs somewhat from typical T. thoracia and may 
possibly prove to be a distinct species. 

440. The Aberrant Warbler — Neomis /iavolivaccus* 

The description given by the F, B. I. of the nest and aggs is 
wrong. They belonged evidently to Horomis. 
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The neet is of dry grass, domed and placed in dry grass on 
a steep hill side and the eggs are a uniform pale terracotta. 

451 • Blanford's Bush- Warbler — Horomis paUidipes, 

The F. B. I. says of the distribution of this bird that it is 
found from Sikhim eastwards. 

It also occurs in the Dehra Dun in the summer and breeds in 
the rains in the dense long grass and scrub jungle bordering the 
Sal forests. 

it will doubtless be found in the intervening country also 
between Sikhim and Dehra Dun. 

The eggs of this species found by me in the Andamans and 
also in Maymyo were a beautiful deep mahogany red. 

458. The Brown Hill-Warbler — Supa crinigera. 

The F. B. I. says the nest of this bird is a ** deep cup.” 

All the nests I have seen have been deep and beautifully 
domed. 

485. The Brown-backed Pied-Shrike — Ilemiptts capitalis. 

The F. B. I. gives the distribution of this bird westwards to 
Garhwal. 

1 have observed it occasionally also in Dehra Dun, where, 
however, it is not common. 

512. The Ashy Swallow Shrike — A rtamns f uscus. 

The F. B. 1. gives distribution west to Naini TaL 

This bird also extends to the Dehra Dun, where, however, it 
is rare. 

5H7. The Slaty-blue Flycatcher — Cyomis leucomelanums. 

The F. B. 1. says this species is found up to 7,000 or 8,000 feet. 

As a matter of fact it is migratory, being found in the plains 
near the foot of the Himalayas in the winter months, and in 
the Himalayas at from 9,000 to 11,000 feet where it breeds in 
the summer. 

575. The Blue-throated Flycatcher — Cyomis ruhecid9ides. 

The F. B. 1. says of this bird that it occurs throughout the 
whole extent of ^e Himalayas up to 6,000 or 7,000 feet. 

I have not observed it in the Himalayas as except rarely in 
the low valleys, but it is exceedingly common in the foot hills 
and sub-montane Sal forests, where it breeds. 

598. The Indian Paradise Flycatcher — Terpsiphone paradisi. 

The F. B. 1. says of this bird : It appears to be everywhere a 
permanent resident except in the Himalayas.** 

This remark is incorrect so far as the Dehra Dun and sub- 
montane tract of the United Provinces is concerned. Here this 
species is very decidedly migratory, appearing in April and 
disappearing in October. 
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608. The Yellow-bellied Fantail Flycatcher — Chelidorhyn.v hpjm.ran- 
thum. 

The F. B. I. aaya that thia bird ** appoara to be a perTna^^ 
nont reaidout/’ 

In the United Provinces, at any rate, it ia decidedly migrattiry, 
spending the cold weather in the foothills and sub-montane 
tract and summering in the high level forests at from 10,000 to 

11.000 feet. 

0G3. The Golden Bush Bobin — Tan^iger chrysirm. 

The F. B. 1. says of the distribution of this bird ; “ The 
Himalayas apparently up to />,000 feet.” 

This species is seldom seen 8<» low as 5,000 feet, except in the 
winter ; it breeds near the snow’s at from 10,000 to 12,000 feet. 

^64, The Shama — Cittocincia macrura. 

The F. B. I. gives the Western limit of the distribution of 
this bir<l as Nepal. 

It occurs, how*ever, as far West as Itamnagar on the Kosi 
(S.-W. of Naini Tal) where 1 have found it breeding. 

098, The Small-billed Mountain Thrush — Ovevc.incla dauma. 

The F. B. I. says of this bird that it breeds in the Himalaya 
up to 7,000 feet at least. 

In the United Provinces it is found m the sub-montane Sal 
forests in the winter, but retires in the summer to the higher 
Himalayas where it breeds between 8,000 and 10,000 feet, 

701. The Plain-backed Mountain Thrush ’Oreocincla mciliwima. 

This species, so far as rny observations go, does not descend to 
the plains forests in the cold weather, but winters in the hills. 
It breeds at from 9,000 to 12,000 feet in the Himalayas. 

748. The Brown Bulfinch — J^rrhula nepalennn, 

Tlie F. B. 1. says of the distribution of this bird : ** The 
Himalayas from Garhwal to Sikhim.” 

This bird occurs fairly commonly throughout Tehri Garhwal 
to the borders of Bashahr (West of the Tons) and probably 
int<i the Punjab. 

It ia a commoner bird than is generally Supposed, but from 
its habit of frequenting the tops of high trees in Fir forest it 
frequently escapes obsen'ation. 

To any one who has familiarized himself with its note it will 
found by no means rare in the big Fir forests at from 7,000 to 

9.000 feet. 

772. The Himalayan Green-finch — Hypacanthis spinoides. 

The F. B. I. gives the distribution of this bird as the Hima- 
layas up to 9,000 feet. 

This is correct, but this species visits the plains along the 
foothills in the winter months in vast flocks feeding main^ on 

wild hemp seed. 


14 
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889. The Forest Wagtail — LimonidiwnuB indieuti. 

The F. B. I. includes the United Provinoes within the area 
of distribution of this bird. 

I have never observed it in the forests of the U. P« and if it 
occurs there, it must 1 think be very rare. 1 knew the bird well 
in the Andamans and in Burma. 

887. The Fire-tailed Sun-bird — A^thopyya iynioauda. 

The F. B. J. gives the Western limit of this Bird as Nepal. 

I have observed and shot it in the Tons valley (Tehri Clarhwal) 
at about 10,000 feet. 

906. The Larger Streaked Spider Hunter — Arttcnothera mayna. 

The F. B. I. gives the range of this bird as from the Sutlej 
eastwards. 

I very much doubt if it extends west of Nepal except perhaps 
as a rare straggler as 1 have never seen it in the forests of the 
United Provinces. 

933. The Indian Pitta — IHtta hracyhum. 

The F. B. I. gives the western limit of this bird as Garhwal. 
As a matter of fact they come in vast numbers to the sub- 
montane Sal forests as far west as the Jumna, arriving in May 
and remain to breed leaving again in October. 

Mr. 0. J. Donald has recently reported the breeding of this 
bird as far west as the Kangra Valley in the Punjab (nWr 
B. N. H. S., Voi. XXV., page 497). 

996, The Great Slaty Woodpecker — Heniilophus pulv€rtUtntu», 

The F. B. 1. is doubtful as to the western limits of distri- 
bution of this species. 

It occurs as far w*est as the Kotri Dun in Garhwal ( S. K. 
of Lansdowne). 

It is not found in Dohra Dun. 

1026. The Broad-billed Boiler — Eury$iomm onentalin. 

The F. B. 1. gives Kumaon as the western limit of this bird. 

It actually extends as far west as the Kotri Dun. (See last 
species.) 

J092. The European Nightjar— us 

The F. B. I. says of this bird ; ^^The note is a whirring sound.'* 
This is true for Europe but not of the Indian bird which has 

an entirely different call consisting of chuok-ohiiok-ohuok 

repeated 6 to 8 times rapidly at intervals of about Jth of a 
second. It never produces the whirring sound so characteris- 
tic of the European bird. 

It is, 1 have no doubt, really a distinct species {CaprimuiyH$ 
unioitU,), 

1112. The Indian Plaintive Cuckoo — Caeomantis pa 99 mnuB. 

The F. B. I. says, on Jerdon's evidence, that this bird ascends 
the Himalayas to about 9 000 feet. 
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ThU is essentially a bird of the lower Himalayan valleys 
and submontane tract. 

It is very common between 1,500 and 3,000 feet and rarely 
if ever ascends above 6,000. 

1117. The Drongo Cuckoo — SurmculuM lugubm. 

The F. B. I. says that this bird occurs as far west as 
Nepal.^’ 

It is common in the sub-montane tract us far west as the 
Jumna and doubtless occurs farther west in the Punjab though 
I have no experience west of the Jumna. 

1119. The Hed-winged crested Cuckoo eoromandua. • 

The F. B. I. gives the western limit of this bird as Nepal. 

It actually occurs, though not commonly, in the low well 
^wooded valleys as far west as Mussoorie. 

1 1 33. The Lesser Concal — Certtropm bengalensis. 

The distribution of this bird is given in the F. B. 1. as Bengal 
and H. India, and eastwards. 

It actually occurs throughout the sub-montane forest of tht* 
r. P. in suitable places. 

This year I observed several pairs in Dehra Dun breeding in 
the grass lands south of Dehra bordering on the ^al forests. 

They appear to be migratory at any rate in the western 
portion of their range. 

1395. The Banded Crake — Rallim miperciliaris. 

The F. B. I. says of this species : Its summer quarters and 
breeding haunts are unknown.*" 

It appears to be a regular summer visitor to Dehra Dun 
1 have in two successive years found it breeding here. 

I understand from Mr. T. R. Bell of the Forest Service that it 
also breeds in the Bombay Presidency. 
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A POPULAR TREATISE ON THE COMMON INDIAN 

SNAKES. 

Illustrated hy Coloured Plate and Diagrams 

BY 

F. Wall, C.M.G., C.M.Z.S., F.L.S., Lieut.-Colonel, I.M.S. 

Part XXVII (ivith I late XXVII and Diagram.) 

{Coidimted frcmi jtage 97 of Volume XXVI,) 
IIYDHOPHIS SPIliALIS (Shaw). 

The Narrow-ringed Sea-snake. 

Histor]/. — The type is the young example collected by Rnsaell, 
now in the British Museum, labelled from the “Indian Ocean*'. 
It was described by Sha>v in ]b02. In my monograph of the sea- 
snakes publislied by the Asiatic Society of Bengal in 1909 1 
expressed the opinion that sinraUe (Shaw*) and Imigmansi (Boie) 
were identical species; and subsequently in this Jounial (Vol. XX, 
p. 558) in 1911 substantiated this opinion by remarks upon the 
variations in the lepidosis, and colouration of a brood of 14 young. 
The snake described by Gray under the name exdtcinciay and that by 
Gunther as Umgicej^Sy both known from single specimens in the 
British Museum, J cannot dissociate from this species. Again 
the snake described by me and christened alcocki in 190() (memoirs 
of the Asiatic Society of Bengal) I now think cannot be regarded 
as a species distinct from s}firalis. 

Nomenclature, (a) Scientific, — The generic name is from the 
Greek “ hudor ’* “ water *’, and “ ophis ’* “ snake,” and the specific 
title from Latin refei^s to the decoration of the body. This, however, 
is in the form of rings rather than spirals. 

(b) English, — The narrow-ringed sea-snake fits this subject, in 
which the rings so commonly seen in sea-snakes are naiTOwer 
than in the other species, at any rate those within Indian seas. 

(c) Vernaeul^, — Tamil fishermen do not discriminate between 
the various kitids, and call most sea-snakes ‘^kodel nagam *’ or 

sea-snake.” 

lilentijicaiioxi. — The most roliable and at the same time simple 
way that I can suggest to identify this species is by counting the 
costal rows tw'o heada-lengths behind the head, and the same distance 
before the anus. In no other sea-snake (excepting the species of 
PlaturuB and H. jerdoni) are the rows posteriorly so few in excess 
of those anteriorly. In the latter spot they range between 25 and 
8l, and posteriorly only number 2 to 6 more, wheroas in other 
species the posterior count is from 10 to 20 in excess of the 
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anterior. A common though not invariable shield character is 
the large temporal which usually descends to the border of the lip 
(see figure A. in diagram), 

Omerjdl characiers , — For a sea-enake, it is of conspicuously robust 
habit and unusually elongate. The calibre of the body anteriorly 
is but little less than that posteriorly. Anteriorly it is cylindi’ica!, 
posteriorly but little compi*(‘8sed. 1'he heml is large with strong 
jaws, and the tail as in other hydrophids is a strongly compressed 
lin. 

Colour and marinmifi , — The back is usually a dull greenish or 
bluish hue fading about midcosta, where the lower half of the 
snake becomes uniform yellow or bufi*. The l)ody is usually encir- 
cled, with from 34 to 59 black or blackish bands, often expanded 
vertebtally and vent rally, but these may be replaced by dorsal bars, 
the arrangement being very % ariable. The specimeub may be 
grouped as folloM^s : — 

(il) Body banded. 

(a) Vai’iety hnujmansi (Boie). With bands much nar- 
rower at midcosta than the intervals. No vertebral 
nor ventral spots. With this 1 place lolmsia (Gun- 
ther), Idshojn (Murray), and melanocejthalus (Gray), 
'fhe commonest variety, from the Peraian Coast 
(Gangestun and Muscat) to the Malay Archipelago 
(Penang). 

(/;) Variety tj/jdcay vel s^nralis (Shaw). Differs from the 
last only in exhibiting vertebral spots in one, many, 
or in all the interspaces. When few, these are usually 
seen in the foremost, and posterior spaces. Common 
from the coast of Sind to Madras. 

(c) As the last with a similar series of ventral as well as 
vertebral intermediate spots. I know only one speci- 
men which is in the (^olombo Museum, presiimably 
from the Ceylon Coast. 

(d) V ariety mela7W8oma (Gunther). Bands at niidcosta 
as bro^ or broader than the spaces, dilated both 
vertebrally and ventrally so as to be more or less 
confluent in these rogions, I place also /loiveri (Bou- 
lenger), and alcocJci (Wall) with this which is an 
unusual form. 

(B) Body banned. 

(s) Variety ^uboineta (Gray). The dorsum is banned and 
these bars are interrupted near midcosta so as to leave 
a series of spots on the side of the body. An unusual 
form, the type of which comes from the Indian 
Ocean. 
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if) Variety Umgiceps (Gunther). With dorsal bai*8, 
broader than the interspaces, and no costal spots. 
Temiioralis (Blanfoixl) 1 also place with this. It is 
uncommon. I have seen specimens from Bombay 
and Karachi. 

(C) Body banded anteriorly, ban*ed posteriorly. 

This form is intermediate between A and B. Such 
a specimen was sent by Dr. Henderson to the British 
Museum from Afadras. 

Habits.-^ A& one Nvould expect from its conformation, it is 
strong and active. It swims with vigour, and from its large 
size might prove a very disagreeable foe to encounter in the water. 
An amusing account of the capture of a giant specimen appeared 
in this Journal in 191 3 (Vol. XXII, p. 403) over the signa- 
ture of Air. Stone, the Chief Officer of the P. and O. Steamer 
Ain^adia. 

Food , — I have lately had several ppecimens and submitted the 
curiouh elongate fish which they had fed upon to Dr. Ilonderson 
lor identification. These fish were eel-like in conformation, 
and were pronounced the young of a mnnonid, either Ophichthi/n 
bf>ro (Han.: buch:) or 0. orimialiB (AIc(Melland). 

Breeding , — For the only domestic occurrence known to me 1 am 
indebted to Dr. Henderson. On the 1st June 1910a large gi*avid 2 
was caught in Aladras, and submitted to me with its unborn 
brood of J4 for luy examination. The brood in an advanced stage 
id development included 10 males and 4 females. The males 
(with genitals extruded) measured 10^ to 11^ inches, and the 
females 10| to 11 1 inches. 

Jjenrith . — The young are probably about 15 inches long at 
birth, judging from specimens of this length in which the 
umbilicus is open. Adults usually range between 4^ and 
feet, and specimens over 0 feet occur, but are unusual. Dr. 
Henderson's gravid J alluded to above measured 8 feet 3 inches. 
Mr. Stone’s specimen from l^enang to which a reference has 
been made, was 9 feet in life and the skin when I measured 
it had shnink to 8 feet 9 inches. This is much the largest 
sea-snake I have ever heard of, and such a monster might 
very easily have been the foundation for the story of the 
sea-snake,” now 1 suppose universally discredited. A snake 
always appears to be a great deal longer than actual measure- 
ment reveals. Only lately Dr. Henderson showed me a python's 
skin in the Madras Aluseum. A friend knowled gable in snake 
matters was asked to compute its length os the snake lay alive in 
the vivarium, and estimated it at about 26 feet. When dead it 
proved to be 16 feet. 
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Poimi . — Nothing is known of the toxicity of this venom. No 
casualties in the human subject ha\e been reported, and the 
poison has not been experimented with in the laboratory. 

DUtnhution . — From the Persian (jiilftothe Malayan Archipelago. 

]^ 2 >idosi 8 , — Rostral — Broader than high. Nasals. — In contact 
behind the rostral; the suture from the nostril, when present 
passes to th^T 2nd labial. Prafronials. — With rare exceptions 
touch the 2nd labial. Vrtpocvlar. — One. Postoralars. — One (rarely 
two). Temixyrfds . — One large anterior, succeeded by a posterior 
of equal size ; the anterior frequently descending to the margin 
of the lip. Rarely there are two superposed anterior temporals, 
mid the posterior shield is not infrequently replaced by small 
scales. SvpralahiaU. — (i to 8 : the anterior 4, 5 or (J nsnally 
large and undivided, the rest divided. I'he 3rd and 4th usually 
(rarely the 5th also) touch the eye. IvJValfthials . — 4 ; the last in 
contact with 3 or 4 scales behind. Mart/inals . — Usually one 
wedged between the drd and 4th infralabials (rarely two after the 
8rd). Suhlimjvids. — 'fwo well developed pairs, the fellows of 
each in contact (or the posterior sepaiated.) Costals . — Two 
headslengths behind the hea<l, usually 25 to 20 (rarely 23 to 31) ; 
in midbody usually 31 to 35 (rarely 29 to 33) ; two headslengths 
before the anus 28 to 30 : more or less imbricate, smooth or 
nearly smooth in the young, feebly or strongly tubei’culate in 
adults. VavfraU . — 282 to 373. Entire throughout except for a 
few posteriorly ; less than twice or hardly iwice the breadth of 
the last costal i*ow. 

Dentition , — 1 have examined the nurjcillarn teeth of well over a 
clo/.en examples, and find there are usually 7 (rarely 0) behind 
the paii’ed fangs. Palatine. — 7. Ptenufoid . — 1 2 to 1 3. Mandilndar — 
13 to 15. 

Plate . — Our figures are excellent, and show the commonest form, 
(Variety tyrtaimansi) to be met with arcmiid our coasts. 3'he 
ventrals are shown too broad relatively. 

IlYVffOrmS nrANOi^INrTdS^ (Daudin). 

Thk Ohittul. 

Ilistonyj. — The type of this species I take to be the specimen in 
the British Museum from the Sunderbunds, which was one of the 

* 1 have no heBitation in declaring: the tubeiculata and ci assicollm of Anderson, 
the dayanns ot Stoliczkoi and the trachyceps ot Theobalds (all of which are 
knosn from sinirle HpecimenB in the Indian Mnseam which I have examined) 
identical with cyanocimtm. Further 1 think the subhevk and lapemidoidea of 
Oray, all of which T have examined in the British Mnneum, will prove to belongf to 
tlii« species. It is more than likely too that the nielanoceplmlua of Gray, and the 
wdlanosoma of Gunther may have to be referred to this species. 1 have seen the 
tjrpes of each in the British Museum. The hiiuberculata of Peters I have not 
examined, but I see no reason from the description and fl)?ure iriven to disstciate 
it from cyanocinctta. 
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collection originally presented by Russell to the Royal College of 
Surgeons. This specimen is probably the suliject from which 
figure IX Russell’s second volume puldished in 1801 is taken. 
The name cijanocinciuB was conferred by Daudin in 1803. 

Nomenclature, (a) Scientific , — The generic name is from the 
Greek signifying water snake,” and the specific is a hybrid 
word of Greek and Latin origin meaning “ blue banded.’* 

(h) Eru/lisk , — One cannot do better than appropriate the 
vernacular name for English use. 

(<’) Vernacular , — According to Russell “ohittul” is the name 
by which the snake is known to the natives about the Suuder- 
bunds, but I very much doubt if they can really discriminate 
between this and many other bea-snakes. The word is probably a 
derivative of ‘‘ chitti ” implying spotteil or mottled. 

General Characters , — The adult is a strongly built and heavy 
snake. The forebody is cylindrical, and varies from about two-fifths 
to two-thirds the depth of the body at its greatest girth, except in 
heavily gravid females where it may be only one-third. Posteriorly 
the body is compressed, and the tail is flatly compressed as in other 
sea-snakes. The head, of the same calibre as the forebody, is 
relatively large and the jaws strong. 

Colouraiion . — The many varieties have been summed up by Mr. 
Boulenger, and I have little to add to his arrangement. 

Variety (A ), — iyjdca (Daudin). With well-defined black bands, 
more or less connected ventrally. 

{a) All the bauds complete. A common form ranging from the 
Persian Gulf to Tenasserini. 

(6) With some of the posterior bands internipted costally or 
subcostally. Not uncommon. From the Persian Gulf to Teiias- 
serim. 

(c) With some of the posterior bands deficient ventrally, and 
thus convei’ted into bars. Not uncommon. From the Persian 
Gulf to Tenasserim. 

Variety (B). — With well-defined black bands not united ventrally. 
A common form occurring between the Persian Gulf and 
Tenasserim. 

Variety (C). — With obscui*e bands or bars. A common form 
usually met with in adult specimens, and occurring between the 
Persian Gulf and Tenasserim. 

Variety (D). — With well-defined dorsal bars. A common form 
seen in examples from the Pei'sian Gulf to Tenasserim. 

Variety (E).— The phijjsoni of Murray. With a continuons, 
black dorsal band. A rare form known from a single specimen 
from Bombay, in the Bombay Natural History Society collection. 
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Identification. — Given a normal specimen identification is eas3\ 
A large majority of specimens will be found to have the 3rd, 4th 
and 6th labials entire, and all touching the eye. In addition there 
is nearly always a complete row of marginals after the 2nd iufia- 
labial, which cuts ofi* the subsequent infralabials from the margin 
of the lip. Unfortunately in many specimens certain of the head 
shields are subject to great variaLion. Thus only two labials may 
touch the eye, and either the 3rd, 4th, or 5th or all, may be divided. 
Barely specimens have a single cuneate maiginal between the 3id 
and 4th infralabials, or a complete row after the 3rd infralabial. 
The ranges of costal rows and ventrals are considerable. These 
facts make identification in some cases difficult, in fact many n<*w 
species have been created by various authors, on individuals that 
present a number of costals or ventrals in excess of the previously 
recorded ranges cr that present unusual characters in their head 
shields. Where only two labials touch the eye, the coslalsaiid 
ventrals must be counted, and these may come within the ranges 
of the following species, nitjrocincius^ diadewa^ mmnillaris, and 
crvrulesccns. An examination of the maxillary teeth is then called 
for, and this is best left to an expert. In nitjrocinHus there are 2 
teelh behind the fangs, in cyanocinctua 0 to 8 (usually 7), in 
diadi*wa 8 to 10, in mamillaru 0 to 10, and in aer 13 to 
17 . 

The species is, however, more frequently confused with apitnlia 
(Shaw) (vel hivymavsi (Eoie) ), than with any other species, 
llie most important points of difference befcwetui these tw’o arc*, 
that in a}nralis tlie scale rown at the greatest girth range from 
29 to 8G, whereas in cyanocincius they range from 38 to 49. 
Further the scale rows in apiralis are usually only 2 to G more 
numerous at the greatest girth than in the Ibrebody, whereas in 
eyanocinctus, they are usually from 8 to IG more numerous. 

Hahits, — Nothing special has been rc’corded about the habits 
of this snake in spite of its being such a common spe^cies. 

Breediny, — A small specimen only 2 feet 1 1 inches long, in thf3 
Indian Museum, I found gravid. The date of its capture is not 
recorded. It contained 3 fojtuses, vaiying in length from 1 foot 2 
inches to 1 foot 3 inches. 

Another gravid specimen captured in the Bombay hai'bour, I 
found contained 9 young. The parent measured 4 feet 4 inches, 
and the young of which, 4 were cJ , and 6 J , varied from 12 to 13 
inches in length. The date of capture is not known. 

Fayrer, in his Thanatophidia, mentions a gravid specimen from 
Puri (date not recorded) in which Mr. Stewart found sacs of the size 
of hen’s eggs, containing 16 very young embryos. A gravid 
female 38 inches long, captured in the Chantabum Biver, Siam, in 

15 
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March 1916, contained eight embryos varying in length fi*oin 
10 to 10^ inches, 

raison , — Nothing is known. There is no record of a bite in 
the human subject, but the poison may be judged to be virulent, 
from the fact that a fowl that llussell caused to bo bitten by a 
five-footer succumbed in 8 minutes. 

Loitidosis , — Rostral, — Broader than high. Nasals, — In contact 
behind the rostral. When there is a suture from the nostril this 
passes to the 2nd labial. I'nvfroyitah. — Touch the 2nd labial. 
Frontal, — The sutures with the parietals are ratljer longer than 
with the supraoculars. Supra oculars, — In length and breadth 
about two-thirds to three-fourths that of the froiital. Pimicidor , — 
due. Posfoculars, — Usually two, sometimes one. Temporals , — 
Usually two between the parietal and the Gth labial. Ijohials , — 
7 to 8. The first 5 usually entire and the fird, 4th, aiul 5th usually 
touching the eye. lufralaldals , — 5; llie 3rd and ith broadest, the 
5th toiu'hing 3 or 4 scales behind. Manfinals , — Usually a complete 
row after the 2nd infralabial, rarely, a single cuneate, or a 
complete row after the 3rd infralabial. Suhlinyuals , — Two pairs, 
the fellow's of each in contact or the posterior rarely separated. 
(Jostals , — Two hcadslengths behind the head 27 to 3(>; at the 
greatest girth 38 to 49. Anteriorly imbricate, posteriorly 
iinl)ricate, sub-imbricate, or juxtaposed. Kach scale has a keel 
occupying its median three-fifths or so. Almost ahvajs this keel 
is divided by one or two indentations into tw'o or three parts. 
'J'he very distinctive keels and their serrations aie much more 
conspicuous in males where they are somc^times ino&t pronounced 
and even spinous on the belly. In females and young though 
somewdiat obscure they are usually discernible if looked for. 
Venirals, — 29G to 398, Ubually entire, rather less than twice the 
breadth of the last costal row, keeled on either side like the lowest 
costals. 

Dnitition, — Mu, cilia, — In w’cll over 20 specimens examined I 
find there are nearly always 7 U'cth liehind the fangs, but they 
vary from G to 10. The numbers of mandibular, and other teeth 
given are from the single skull in my collection and are : Palatine. 
— 9. Pterygoid, — 18. Mandibular , — 14 to 17. 

Length. — Adults are usually 4 or 5 feet long, the largest in the 
British Museum being 4 feet 10 inches. I doubt if I have ever 
seen one 6 feet, but Murray says it giws to 7 feet. Judging from 
the length of the young compared wdth those of sidraUs, one would 
expect to hear of as large or even larger specimens than in that 
species. 

Distribution. — In Indian limits it occurs from the Persian Gulf 
to Tenasserim. It is probably the common set sea-snake on our 
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shores with the single exception of the Jew’s nose valakadjin). 
lu the Persian Gulf it is probably the commonest of all sea-snakes. 
About Ceylon it appears to be much less abundant than on the 
shores of India. 1 can find no record from llie Andamans, though 
cue can hardly doubt that it occurs there. 

riate. 

On the coloured plate the names of the snakes ai’e given as 
* LHslira spiralis v^ar hnujmansii and Disiira rifUAOcincta ; tlu*se ^llould 
now be changed to lUjihophis spiralis \i\y hriujmansii and Ihfdmphis 
cijanocincla respectively. 


* In my ‘‘ Monojrraph of the Soa-anakea” publish J*(l in the Memoirs ol the 
'-Asiatic Society of Beimal in I'.hh), I pointed out that the trenus iJistva 
(Boiilonfrer) rested on a nuHtaken basis. 1 contended that the pof»ierior maxillary 
teeth in nil HydrophU wore pfrooved, and Boalcnj?or vmin m ciror in supposinj,'* 
these teeth in ifi/firop/iix were not trrooved. This beintr the only diifereiiee on 
which the two were separatcsl T clnimod that they should rest under a sinyrle 
preueric title. Since this Bonlenprer has published a w'ork on the Mala^vnii 
Beptilia, and in this he has aecopted my observations and now is 

biippressed in favour ot i/i/di op/u.s, tor all those species previously incliidtsi by 
him under iJibtva and HydiopUtb, 
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THE CQMMON BUTTERFLIES OF THE PLAINS 
OF INDIA. 

(INCLUDING THOSE MET WITH IN THE HILL STATIONS 
OF THE BOMBAY PRESIDENCY). 

BY 

T. R. Bell, lf.s. 
frompctge 140 of VoL XXVI.) 

Part XXIT. 

(With Plate H.) 

18. Genus — Ibaota. 

De Niov'Ville says that this genus and Amhlypodi% are structurally the most 
aberrant of the India Lyccenidce, because of the veins 7, 8, 9 being stalked and 
9 being wanting in the female. Imota is further t haraoterised by the size of 
the butterflies : 1*5 to 1*8 inches in expanse, by the brilliant metallic blue of 
the male upperside and by the highly variegated chestnut underside in both 
sexes with prominent silvery markings ; the malcb have, besides, a lobe and only 
one thread-like tail to the hind wing, while the female has a lobe and two. The 
genus occurs almost throughout India except in the desert tracts and the higher 
Himalayas ; in Ceylon ; in Burma ; the Malay Peninsula ; Java ; Borneo ; tho 
Philippine Islands and China. De Niccville states that there are three species, 
two of which are ooniined to Malay. The transformations of timoleon 
are described below ; — 

16S. Irmota timoieon ; Stoll. — Male. Upperside : both wings black, the 
lower discal area of the fore wing (this has little hair-fringe on inner margin) 
and the disc of the hind wing rich, deep, metaUic blue, changing to purple in 
certain lights and varying in extent on both wings. Underside i both wings 
chocolate red- brown or chestnut. Fore wing: with tho following silvoiy mark- 
ings ; — a club-shaped mark in the cell from base outwards over vein 7 but not 
touching the subcostal nervure and reaching a little beyond the middle ; a large 
rounded spot on the discoccllular uervules ; a discal series of four inwardly 
angulated lunules in interspaces 2 to G in a straight line under each other, the 
middle one obsolescent, the two uppermost the smallest; a broad band of 
darkish suffusion from base along middle of wing to nearly tho outer margin ; 
inner margin pale, with a tuft of hairs near the middle. Hind wing: with a 
very prominent, curiously-shaped, silvery band extending from tho base where 
it is narrow, suddenly broadens, has a point upwards and a lobe downwards, 
then narrows and turns upwards to expand into another large lobe near tho 
middle of the costa ; a small silvery spot below* tho band on the upper discoccllular 
nervule and two angulated, outwardly-curved, pale whitish, ante-and post* 
medial lines, indistinct beyond and diffuse from the abdominal margin across 
wing, as also a terminal and subtorminal, indistinct, whitish line ; anal lobe 
black writh a long, somewhat broad, black tail tipped with white at tho end of 
vein 1 and a point at veins 2 and 3.— Female. Upperside .* both wings purplish- 
brown. Fore wing with a large lower, discal patch of shining, generally metallio 
purple of variable size. Hind wing sometimes with a small, irrorated patch 
of purple scales in the middle of the disc. Underside \ both wings similar to 
the male but all the markings more j^ominent. There are medium-sized extri^ 
points at the end of vein 2. Antennss black, the club rotmd with tip ]^e,, 
orange-red ; head and body black above, brown beneath ; palpi white beneath ; 
eyes ringed with white, fions white with brown hairs; cilia white and brown in 
patches. 
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Explanation of I’latk H. 


Figfl. 53, 63 a, Tajnria cippiw cf $ 

,, 54, 54 a, Virachola iaocrates ^ $ 

„ 55 Jjoxiira atymniw 

„ 56, 56 a, Curretis thetia <y $ 

„ 57, 57 a, Ai'hopala centaurus ^ J 
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In the Bo-cailod dry-season form» the prominent, silve^ band on 

the underside of the hind wing is wanting, though indicated by soa^g. 

The blue on the upperside of the female is very variable both in extent and 
brilliance on both wings and is occasionally as extensive and as brilliant as 
in the male. 

Expanse : male, 37*45 mm ; female, 37*47 mm. 

Egg. — ^In shape is a much depressed hemisphere, broadest at the base* 
The surface is shining and covered with coarse and moderately low- walled, 
hexagonal cells about 0*125 mm. in diameter between the walls, these walls 
themselves being 0*05 mm. in width and rather less in height ; there are four 
cells from apex to base, not including the mioropyle-depression at its bordering 
wall; the cells are arranged in very fairly regular transverse rows and there 
are about 24 round the largest circumference; the mioropyle-depression is 
rather less in width than a cell-diameter and very deep, the coarse wall around 
if sometimes deeply pitted with a single circle of small pits or points. The 
bottoms of the cells are shining, and rather coarsely tuborculate, though distantly 
HU. The colour as seen at the bottoms of the colls is honey-yellow ; the walls, 
are all enamel-white and the intersections appear to be very slightly raised. 
B : 1*4 mm. ; H : 0*75 mm. 

Larva. — Onisciform, somewhat abnormal in shape ; segment 2 large, hiding 
the head , semi-circular in outline, very slightly thicknened along the margin, 
sloping considerably up from front to hinder margin and with a rather large, 
square, dorsal depression with a flat bottom and a black, diagonal (to the square) 
dorsal line across it ; segments 3, 4 progressively larger, broader and higher, 
5, 5 nearly as broad as 4 ami nearly as high, the succeeding segments gradually 
decreasing in width and height to anal end, the last segments rather suddenly 
narrower, the extremity square ; the dorsoventral margin slightly flanged, the 
segments all well-marked; the gland on segment 11 large, trough-shapi^ with 
a black mark in the centre, the organs on segment 12 circular-mouthed, protru- 
ding on occasions a small, white cylinder. The head is round, light yellow in 
(jolour, shining, with dark mandibles. The surface is thickly studded with 
minute tubercles, each bearing a very short, erect, dark bristle or hair, some 
hue hairs on the ventral surface laterally also. Spiracles rather largh, depressed, 
oval, light in colour. The colour of the body is different shades of green more or 
less suffused with pink or rose ; a dark, dorsal line ; vontrum light green ; some- 
times segment 0 is darker than the rest. L : 22 mm. ; B : 8 mm. 

Pupa. — ^Tho shape is quite normal ; stout, rounded in front and behind, the 
thorax slightly humped, head hidden under segment 2, the constriction behind 
the thorax very sli^t. Surface slightly shining, minutely rough and covered 
with minute, erect hairs ; a lateral row of small depressions on abdomen, one 
to each segment, segments 8 — 11 with a small swelling dorsally. Spiradea 
raised, oval, rather large, light brown in colour ; that of segment 2 whitish, 
longly oval, rather large. The colour of the pupa is brown with a pinkish 
shade and ^ker brown markings. L ; 15 mm. ; B : 7 mm. 

//a6ite.— The egg is deposited on branches, leaf-buds, &c., always 
singly. The larva lives on the young shoots and you^ leaves, 
boring into the leaf buds and fruits but never living inside them ; 
there is nothing exceptional about its habits. The pupation tak^ 
place on a branch or in the axil of a leaf, &c., and the attachment is 
normal though the tad-attachment is very strong compared to the 
band, so that it often seems as i£ the pupa were attached by the 
tail only. Ants occasionally are found with the larv© but do not 
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seek them out and arc certainly not necessary to the caterpillar’s 
existence. The butterfly is strong and quick on the wing but never 
flics far at a time, is not always quick in getting up and drops suddenly 
on to a leaf or settles on a stalk, twig, &c., where it walks about 
slowly. It rests also in similar places and keeps the wings closed 
over the back ; it rarely is found basking and does not seem to feed 
much on flowers or sip moisture from the ground. It lives amongst 
the foliage of the trees but is not found much in the oi)en as distinct 
from the protection of leaves, &c. ; it has a moderate liking for the 
sim but is not found in deep shade either. Both forms iimoleon and 
mwccnas liave been bred, the former in the monsoon months and 
end of the hot w^eather when the shoots are all young and succulent, 
the latter in the cold weather when food for larva? is not so plentiful 
nor so full of sap. The foodplant of the caterpillar is Ficus hengal- 
ensis or Wad, the common Banyan ; but it lias also been bred 
from Ficus (jhmerata where it was foimd feeding on the fruits ; 
and, no doubt, it also eats other figs. Tlie butterfly is not rare 
where it occurs but it is difficult to come by owing to its habit of 
keeping amongst foliage and its unwillingness to feed on flowers ; 
the larvcB can always be had in numbei's. The liabitat has been 
given under the Genus ; and it may be added that it is further 
confined to the hills and places of heavy or moderately heavy 
rainfall. 


19. Gonus — SuREKDRA, 

There are three species known : 8, qnercetorum with a very wide distribution : 
the only one that concerns ns here; ami^enu from Burma, Singapore, Nins 
Island : and florimd from the Tavoy District in Burma. This last has no tails 
to the hind wing ; the other two have one tail in the male, tw’o in the female. 
The undersides are mai'ked in a characteristic mann<»r and have the appearance 
of “ cloudings ” rather than definite lines, bands and spots as in the rest of 
the Lyc(Bnidas. The transformations of 8. quercetorum only are known. They 
ore given below. The larva is somewhat abormal in shape ; the pu{)a is 
more or loss normal. The genus is represented in the Himalayas, Southern 
and Eastern India, Burma, Ceylon, the Malay Peninsula and the Islands of 
Nias and Java which is the range of 8, qmrc^Umim. 

184. Surandra queroetomm, Moore. — Male. Upperside : both wings dark> 
brown, tho middle of the wings from hose outwards for more than half the 
length, including the cell above and as far os vein 1 below, shining violet- j>urple. 
Fore wing ; a fringe of brown hair along the inner margin ; tho cilia dark- brown 
at base, lighter beyond. Hind wing ; the purple often entirely wanting, the 
brown rather paler than in upper wing ; often a fine, terminal, darker line, tho 
cilia as on fore wing. A 3 mm. long, narrow, ribbon-like tail at end of '^ein 
1 , a point of scales at end of vein 2 ; the tail black, tipped white. V^ertfide ; 
light greyish-brown with sfnuons, dark-brown, fine, transverse lines aw spots ; 
the termen of the fore wing clouded darker except at apex, this clouding extending 
inwards triangularly but not reaching the centre of the disc ; on the hind wing a 
similar, darkish-brown clouding occupying most of the apex and extending in 
^ narrowing band across to the inner margin where it is bordered below by the 
tnodial, transverse line of lunules. Fore vring : with the following datk-brewn 
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markingH : — One straight aeross middle of cell, linear with a broken continuation 
above between vein 12 and coll ; one on each side of the discocellular nervul<*M, 
close together, straight, Hometimcs <»onverging at the ends ; a short, outwardly - 
curved lunule in interspaces 11, 10, 0 just under the costa and each one in 
succosbion further out than the preceding ; the outermost one of these forming 
the upj)cr end of a postdiscal scries of similar markings in the inU^rsi^aces down 
to vein 1, the third moved inwards and broken from tho lino, the fourth, fifth 
and sixth continuous amongst themselves but broken from the rest and moved 
outwards in a curve, tho seventh and eighth straight ; a subterminal series of 
small, round spots from inters|)aco 1 to 6 ; a dark, fine anteciliary lino some- 
times edged finely paler inside ; the cilia dark- brown /U base, pale lieyond. 
Hind wing : a subbosal line of lunules from vein 7 to vein 1, all inwardly borderecl 
thinly with white, the line broken and curved ; a pair of discocollular linos as 
on fore wing but fainter ; a medial, curved, transverse line of outwardly convex 
lunules in the interspaces from 7 downw'ards broken inwards in interspaces 
fi, 6 and again in 3, 2, &c,, those lunules Is'ing very highly curved : all edged 
outwardly with white but most prominently in tho upper part of tho lino ; a 
postdiseal series of inwnrdly-convex, similar lunules forming a continuous line 
from vein 7 to the inner margin above anal lobe, tho lost limulo running uji 
parallel to the inner margin ; a scries of submarginal sjiots as on fore wing, often 
very indistinct ; an anteciliary, dark- brown, fine line edged inwardly fin<*ly 
white as on forewiiig ; cilia also as on foro wing ; tho anal lobe oft<*n dull orange- 
brown. Female.-— With ono extrii tail, to tho end of vein 2, shorter and broaden* 
than the longer ono at end of vein 1. Uppemde: both wings glossy, smokey 
brown, varying in shade with a purplish tint at times. Fore wing : the middle 
of disc ofU'ii jialcr ; cilia, darker brown. Hind wing : similarly brown ; cilia 
often lighter towards anal angl(». Underside i as in the male exactly except 
that tho orange on tho anal lobe is brighter. Antennu', dark- brown above, 
speckled with white below, with the bliuitly jiointed, rounded club orange; frons 
browni, darker above ; palpi, head thorax and abdomen darkish- brown above : 
below everything light-brown. Kxpinse : 41 mm, and under, 

Tlio males arc often only 2fi mm. in expanse ; tho undersides aro then rather 
faintly marked, the subterminal hmulate sjiotsand postdiscal lines of the hind 
wings being particularly alTected. 

Egg. — ^Depressixl hemispherical in shape, covered with coarse, conical, 
round-topjK‘d risings each one connected with those surroiuiding it by fine, 
low ridges ; hardly two of the risings are the same size, tho largest being 
situated round the greatest breadth of tho egg ; on the summit is a lace-work 
of thick -walled cells without any thickening at the intersections of tho lines 
and tho mioropylo is a small piTf oration in the centre ; tho ground-colour is 
green, all tho walls and thickenings are white, B ; 0.8 ram. H : 0.4 mm. 

Larva. — ^Tho shape of the larva is not normal, being rather lengthened, depres- 
sed and parallel-sided. 7Tie head is hidden under the largo second segment 
at all times ; this segment 2 is more or less serai-oirculor in outline with tho 
dorsum taken as a whole parallel to the longitudinal axis of tho pupa but elop- 
ing up towards tho much higher segment 3 at the hinder margin, has tho 
middle of the dorsum depressed to form a diamond, of which tho greatest length 
is on the dorsal line and of which the surface is shining, the margins of tho seg- 
ment thus being thickened all round the free port but having the dorsal line 
of the front deeply depressed so that the thickened margins of each side end in 
what looks like a small subdorsal knob ; segment 3 is very little broader than 
segment 2 but a good deal higher ; segment 4 is broader than 3 and forms tho 
highest part of the larva and tho breadth remains tho same thence backwards 
o segment 9, the height very gradually decreases backwards to segment 10 ; 
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the dorsal slope of segments 11-14 is more considerable, the 14th or anal seg- 
ment being suddenly narrower than the preceding one and ending square 
behind ; there is a kind of fleshy tooth at the common margin of segments 12 
and 13 on the dorsal surface of which are situated the extensile organs of seg- 
ment 12 which, when protruded, are short cylinders with tuberoled, knob- 
like extremities ; the gland on segment 11 is circular in shape ; on the dorsum 
of segment 14 there is a depressed, shining, glabrous, central, large, green space. 
The head is roundish, shining, light red-brown in colour w^th black mandibles. 
The dorsoventral margin is more gr less flanged, the flange rounded in transverse 
section and more or less translucent-looking. The surfdce of the body is covered 
w ith minute, curved, thick-topped hairs, the ventrum with minute tubercles ; 
the posterior margin of segment 14 and front margin of segment 2 are set 
with simple, erect hairs and there is a single, curved, erect hair at each lateral 
angle of the dorsal depression of segment 2 os well as a single, subdorsal one 
on the middle of each segment 6-9. The apirades are the colour of tho body, 
white-centred and of ordinary size, circular. The colour of the body is light 
green or rose, with a double, lateral, diagonal band to each segment 5-10 run- 
ning down and back, tho posterior half of each band being dark-green, the front 
half whitish ; there is a broad, dark green, lateral band with tho upper edge 
white-borderf^ on segments 2-4, that on segment 2 being narrowest ; a dark- 
green, dorsal line from end to end ; the anal segment has two subdorsal, whitish 
bands as well as a dark-green dorsal one ; segment 2 has a dark> green, dorsal 
band; besides which there is a subspiracular greeny-white or rose-coloured 
band ; all the diagonal lateral bands end on the subdorsal line and do not 
meet on dorsum ; ventrum dark-green. L : 20 mm ; B : 6 mm ; H: 4 mm. 

Pupa, — ^The shape is quite normal, the anal end being rounded, the front 
also ; the head is hfdden under segment 2 ; segment 2 transversely convex with 
a considerable dorsal slope which passes smoothly into tho similar dorsal slope of 
of thetransvcrsely convex, slightly laterally compressed thorax which is somewhat 
broader than segment 2 with rounded shoulders ; the breadth of pupa is the 
same from tho shoulders to segment 7 so that tho lateral outline is there straight ; 
anal segment slightly turned under; the ventrum of pupa flattened. The 
aurfac^ of the pupa is minutely roughened with minute mushroom-shaped 
hairs, t. e,, hairs with thick stems and circular, disc-shaped tops ; on segment 
2, there is a subdorsal, central, minute, conical tubercle. Spiracles of segment 
2 prominent, oval, white; the rest are glassy, prominent, oval, light-coloured. 
The colour of tho pupa is dark brown-pinkish, blotched with blackish; a 
blackish dorsal line and a lateral row of largo, glassy, black, depressed, circular 
spots, one to each abdominal segment ; ventrum light. L : 12 mm. ; B : 4.5 
mm. ; H : 4 mm. 

HahiU , — The single egg is deposited upon shoots, stalks, leaves 
after a minute inspection of sites by the butt-erfly and, often, amongst 
a lot of ants that stroke her legs with their antennae. The little 
larva, upon emerging, eat.s only tho young parts and seems to be 
particularly fond of the gland at the base of the leaf which is 
found in Acacia pennata upon which it is always found. When full 
grown and in the last few stages the caterpillar is difficult to find 
because of the cryptic colouring, the diagonal bands having 
the appearance of the rows of little leaflets along the branches of the 
leaf. The pupation takes place in a crevice or on a leaf, on the upper 
surface or below as the case may be, &c.; and the fixings are quite 
normal. The butterfly can fly quite strongly but never goes fat ; it 
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gets up when disturbed, flies a short distance and then suddenly 
drops amongst the foliage. It frequents jungles where the rainfall 
is heavy and the country hilly and docs not extend into the plains 
or dry places ; it likes the sun, but does not bask ; neither is it commonly 
to be found feeding at flowers or drinking water on the ground, 
it rests with the wings closed over the back and generally on an erect 
shoot, twig or stem ; it is sluggisli in getting up. The distribution 
is that given for the genus. It is plentiful on the Western Ghats 
from sea-level up to 2,000 feet in the Kanara and lielgaum Districts 
of Bombay. 


20. Genus — ^M ahathala. 

There is only one spocios, amnio, which confetituto.s this genus. It is 
charaotorised by having a Bpatulatc tail to the hinclwing, the outer margin 
of the hind wing being much lengthened and the costal margin very short and 
excised so that the apex is a regular ixnnt or tooth. Otherwise it is very like 
an Arhopah in general appearance and in the markings of the underside. It 
is not a common butterfly any^vhero. Its life history is unkno\ni. 

165. Mahathala amaria, Hewitson. — ^IVIale. Upperside: dark, dull purple. 
Fore wing with the costal arid outer marginal bands narrowly black but not 
prominently so; broader on the outer margin than on the costa, broadest at apex. 
Hind wing with a broader, inconspicuous, black band from the base along 
the costa, where it is broadest and round the outer margin evenly to the anal 
angle ; tail at the end of vein 2 black, rather long, broad, Bpatulatc, scalloped 
on each side so as to form a short, footh-like projection. Underside : fore wing 
with the upi)er half suffused with rufous-brown, the ap<*x smeared with whitish, 
the lower half of the wing pale greyish-brown ; a broad bar across the middle 
of the cell and another across the end formed by their white edgings, an irregu- 
larly angled spot idged with white below the end of the cell, a broad, discal 
band of conjoined sjiots from the costa to vein 2, edged with whitish, commencing 
from the costa in an outward curve, then nearly straight down ; indications of 
a submarginal scries of indistinct, brown, liinular marks. Hind wing with the 
entire surface, except the middle and upp<*r marks, smeared with u hitish scales, 
the basal area irregularly spotted with brown; a very irregular, narrow, brown, 
outwardly curved band ending in a largo, brown spot Mow the costa near 
apex, joined to a smaller brown spot on each side of it ; a discal band, mostly 
smear^ with whitish, with an outward, even curve, edged on both sides by a 
brown, angulatod lino which is broad at tho abdominal margin, gradually 
narrowing upwards ; a subtorminal row of indistinct, small, brown sjx)t^ capped 
with darkor brown limulcs; all thoso markings often indistinct. Cilia of both 
wings black. Female. — ^Like the roalo above and below except that tho inner 
area of both wings above is generally much duller in colour which is often 
more restricted. Antennss black; palpi block above and below with the head 
and body throughout conoolorous with the wings. Expanse: 37 mm. to 
45 mm. 

Egg^Jarva, pupa» — ^Unknown. 

Habits . — The insect is said to be nowhere common but as it occurs 
in such places as Calcutta, it has been entered in tliese papers. The 
habitat is Northern India, Siam, Hainan, China, Barrackpur, Mergius, 
Assam, Perak, Calcutta, Goalpara, Sibsagar, Chittagong hill tracts. 

15 
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21. Genus — ^A mblypodia. 

De Nicevillo dcfecribcH the neiuration of the fo^e^ving as being similar only to 
that of Irnoia among tho Lycfenidtr because of the conformation of the basal 
portion of and origin of vein 5 which he says is given off from vein 6 near tho 
base of that vein, whence it is bent down, forming a false discocelular nervule, 
before turning of! to the outer margin. Also vein 8 in the forewing is wanting in 
tho female, present in the male. There are two species recognized of which only 
one, anita. concerns these papers. It is an extremely variable species in colour 
though never in shape ; some of the males are brown without any purple shade 
on the upperside, others nearly uniform purple with, in both cases, a black 
border, also variable in width and even ; the females are sometimes also uniform 
bro^vn with a much broader black bortler or have a basal patch of, sometimes, 
i[uite briliant blue, most extensive on tho upper wing. And these varieties 
may all bo bred from the same batch of eggs. Tho undersides of tho sexes 
are idiko and resemble doiid leaves in their shading and the presence of a “ mid- 
rib ’* from the apex of fore wing to tho anal angle of hind wing. A. a ?nia is quick 
and strong of wing but never Hies far; it rises, flies a short distance and then 
drops amongst the foliage ; it is slow to rise and walks about when settled ; it 
settles on leaves, stalks, twigs, &c., and keeps the wings elosetl over tho back. 
The larva is somewhat abnormal and very brightly coloured ; the pupa is stout 
and normal in shap<\ 'riie habitat of tho gonits is throughout Ckmtiiiontal 
and Poninsular India (except in the desert tnu’ts, the Panjab and North Western 
Provinces) ; Assam ; Burma ; tho Malay Peninsula ; Java, Luzon ; tho Anda- 
man Isles (but not in tho Nicobars) and Ceylon. 

160 . Amblypodla anita. — ^Malc. VpperMei dark violet-purple with very 
little gloss, tho colour obscuring tho marginal black border . Pore wing ; no 
fringe of hairs on inner margin ; costa and outer margin with a moderately broad, 
blackish band, generally broadest on tho outer margin. Hind wing : the costal 
band broad, tho outer, marginal band narrow, in most Hj)ecimen8 a mere line : 
anal lobe marked with dull red. Cilia black; tad stout with a black fringe. 
Underside : rufous-brown. Fore wing with a subbasnl, ])laek, transverse lire; 
a mark on the diseoccllulais a thin black lino from before the ape^x to tho hinder 
margin beyond the middle, followed by a posttliscal series of indistinct, discon- 
nect^, lunular, black marks or spots which are not always, however, visible; 
and sometimes, indications of a submarginal series ; sometimes, aho, the subapi- 
oal, costal area powdered with black scales. Hind wing: medial, outwardJ^\- 
curved, black lino and an indistinct, outwardly-curved, discal series of black 
dots marked with white points, both in continuation of the two lines on tho 
fore w^ing; a series of submargiiial, similar, black dots and subbasal marks; 
the ground-colour of the wing varying in tone in different specimens. — Female 
Upperaide : dull violet, sometimes quite brow^. Fore wing with broad, costal 
and outer, marginal, bhiekish-brow'ii borders. Hind wing: generally imiform 
dull violet-brown or brown without any borders; anal lobe as in tho male. 
Underside : vjirying in sbmlc from ochreous grey to violet-brown, the outer 
half lighter ; markings as in the male but some of the darker coloured examples 
have a hand of suffused whitish marks in connection with tho diseal line. 
Antennae bhick, the tip orange ; head and lx)dy above and below ooncolourous 
with the wings. Expanse : 45 mm. 

Egg. — Is of the ordinary, deivossed, hemispherical shape, or very widely 
dome-shaped, broadest about half way up. Surface moderately shining; 
covered with hexagonal (sometimes pentagonal), very regular, large cells, about 
six from apex to base and about twenty-four round the broadest part ; seven 
surrounding the apical mioropyle inegularly smaller ; tho walls coarse, mostly 
triangular in cross-sootion, sometimes rounded : with an erect spine at each in- 
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terseotion or comer; the wallH about as high as one-third of a ccll-diamelcr, 
the spine as long as the walls are high; the concave bottoms of the cells miiiut<‘ly 
pitted. The largest cell-diameter is 0* 075 mm; the walls are 0* 05 mm. in width, 
the cells round the micropylo are at least 0*05 mm. broad; the micropylo 
funnel shaped and 0* 1mm, at the mouth. Colour light-green in the cells, the 
walls ore enamel- white, tho spines translucont- white. B; 0*9 mm., over I 
mm. with the spines; H; 0*45 mm. without spines. 

Larva (PI. IT, llg. 22). — ^Tho shape is somewhat abnormal and the horizontal 
section would bo a very good representation of a rather short hoot-solo, the hetd 
being the ])Ohterior end of the body. 1'he head is always hidden under segment 
2 ; segment 2 is more or less semi-cireular or rather trapeze-shaped, tho narrowest 
side being tho front margin, the margin is homewliai tumid and there is a dorsal, 
central, apjjarently triangular (really 4-sided) depression situattd on a dorsal 
tumidity again, tho bottom of the depression is glabrous with four or ti\e 
#mimilo tuberelcs, tho thickened border dented on the front margin in the dorsal 
line forming a small triangular sinus ; the body is broadest and highest at about 
segment (», increasing from segment 2 backwards, after which it decreases in 
height and bri‘adth gradually to th<^ hinder margin of segmemt 8, incTeasing 
again in height and breadth, flioiigh in a lesser degree, in segmciits 9-11 ; the 
dorsal slope being more or less gradual from 0 to 11, 12 after wliich 13-14 ha\e 
a much more steep sIoim* : these two end segments are short and narrow*(‘r by 
a good deal than segment 12; si'gmonts 8, 9 are generally narrowed into a kind 
of waist, 7 and 10 b<‘ing hroiuh*r— generally, beeaubc in certain positions 
which tho larva Jissumes, this is not the ease; in repose tho hinder margins of 
oil segments 3-10 is higher than the front margin of the succeeding segment ; 
tho vent rum is flat; all segments are well nuirke^^ and tho dorsoventral 
margin is transparent. The Acrid is rather small, roun^, shining, >ellow with 
a large triangular, white-outlined olypeus and black eyc-^tch and mandibles. 
Tho surface of the body is very shining and finely and distinctly pitted as also 
laterally corrugated ; the free margins of segment 2 and segment 14 as well as 
the ventrum on tho sides are all sjwirsely covorrHl with minute, erect, atlfF, 
dark hairs. There is a small, transverse gland on segment > and tho orgabs 
on the segment 12 ai’o snuoll and cylindrical when j)rotiuded. Spiracles rather 
small, oval and more or less tho same colour as the body. CoTour of tho body 
is oily green-yellow with a brt)ad, electric-blue dorsal, lat<’ral and siibspira- 
oular band, the w*holo length of larva from segment 2 to segnient 12 ; 
segment 13 has only a dorsal smudge of blue. L : 17 mm. to 23 nun. ; B : 
7 mm. 

Pupa (PI. II. fig. 22a). — ^Tho shape is normal but very stout. The head’ 
frons is perpendicular to tho longitudinal axis of pupa ; segment 2 has the dorsal 
slope in continuation of tho front slope of tho thorax; tho thorax is somewhat 
flattened on tho ap<^x and tho posterior slope is steep and short ; the 4th segment 
is nearly as high as the thorax so that there is little hump about tho latter ; tho 
dorsal line ascends gradually from segment 5 to segment 7 which is tho highest 
part as well as the broadest of pupa ; the slope from 7 to end is short and steep 
to the end which is rounded, segments 13, 14 being turned under ; segment 2 
is rounded in front, broadens out to its hinder margin from where tho sides of 
tho pupa are parallel as far as segment 6 ; after which the abdomen swells otit 
again to segment 7, The surface of pupa is slightly rugose under the lens. Tho 
spirades of segment 2 are linear, slightly raised, light ; tho rest are linear, light - 
coloured slits in tho middle of a round, dark surface, each sunk in a shallow 
depression. CoUmt of pupa is brown of many shades dorsally with a darkish, 
dorsal longitudinal line and a black, circular spot at edge of wing (laterally) 
on segment 5; vontnun dirty greyish. L; 12* 6 mm. and over; B; nearly 
7*6 mm;H; 7 mm. 
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HdhiU — ^Many eggs are laid at a time irregularly on the uppersides 
of leaves on stalks, branches, buds; the young egg-larv® living 
gregariously and continuing thus up to the last moult when they 
separate, each going its own way. The pupation takes place on the 
ground at the foot of the creeper as a rule in a crevice, under a dead 
leaf, &c., and there seems to be no body-band — only the tail fixing. 
The larvae is never attended by ants, at least none have ever been 
noticed in their company. The growth of the caterpillar is rapid 
and the pupal stage only lasts seven days. The butterfly is strong- 
winged and of rapid flight but rarely seems to make use of its powers. 
It is sluggish when put up, flies only a short distance and settles again 
suddenly. It has the habit of walking about when settled on leaves, 
stalks, twigs and branches and always with the wings tightly closed 
over the back. It seldom, if ever, visits flowers, neithoT does it seem 
to feed on the juices of trees or suck water from the ground but 
apparently passes its life amongst the foliage of trees ; and seems to 
prefer dense scrub-jungle in regions of heavy rainfall to anything 
else. The foodplant is Olax wighliana of the family Olannece. The 
habitat of A> anila is India, Ceylon, Burma and Siam. It is plenti- 
ful at sea-level on the coast of Kanara in Bombay and up to 1 , 800 ' 
in the hills immediately above. 

22. Genus— A ehopala. 

Ah at present accepted, this genus contains about one hundred spooies. 
mostly Oriental from India, Ceylon, the Andamans, Burma, the Malay Penin- 
sula, throughout the Malay Archipelago ; some being also found in China, Japan 
and one or two in Aiistralia. De Nio^wille in his Butterflies of India, Burma 
and Ceylon, writes a short history of the genus in which ho characterizes it as 
unwieldy, but says that there is no way as yet discovorod of dividing it up, as 
the venation of the wings otfers no basis. Ho states tliat the outline of the 
wing in different spooies varies much, in some there is a tail to the hindwing, 
in others none, and the colour of the uppersides is some shade of blue, more or 
less constant for each species, though differing in the sexes of the same butterfly 
sometimes, os, for example, the extreme cose of a group, the tyj)e of which is 
Arhopala eumcilphis from Sikkim, Nepal, Assam through Burma and Malay 
to Borneo, in which the males are metallio-green, the females blue. Ho further 
remarks ; “ An Arhopala is unmistakable, the merest tyro in oriental butterflies 
should at once bo able to distinguish any spooies as belonging to the genus, 
which contains some of the largest as well as the most beautiful of the 
Lyccenidce, Nearly all the spooies are of some shade of blue or purple on a black 
ground on the upperside, the females with the blue or purple colour always 
more restricted than in the male . . . Most fortunately the under- 
sides of both sexes are alike, usually of some shade of grey or brown, with 
numerous darker spots and catenulated bands . . Secondly, sexual oharaoters in 
the male are entirely absent » . . ” He goes on to say that he has 
not noticed anything in the nature of seasonal variation in any species within 
Indian limits. All 4^his is certainly true of the species found in Bc^bay, which 
are cenhuerlfs and amanUB, bazaloideB, eanaraka and abma. Of these only 
two are at all common, namely, centawruB and amanlBB which, with their trans- 
formations, are given below. HewfUmi, which seems to occur sometimes in 
the Plains, has also been dealt with here, BazahtdtB and eanaraka are both 
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found in the jungle-oovered Ghats in Kanara District in Bombay, but are not 
common even there; it is the same with abeeiis, which is very rare. Tlio 
butterflies of this genus are all strong fliers with robust bodies and ample wings, 
but none of them fly far at a time ; they are insects of the forest and live amongst 
the trees, in foliage ; like Amblypodia and Iraota, they fly very fast but are slow 
in getting up and settle suddenly on a leaf or twig or stalk in any position ; 
walking slowly about at times and resting anywhere on leaf, stalk, twig or 
branch with the wings closed over the body ; occasionally the males bask in the 
sun on the uppersido of a leaf with the wings partially open and they have been 
seen sucking juices from wounds in tree trunks ; they never, seemingly, visit 
flowers though they have (rarely) been noticed sucking moisture from the ground. 
The larvao are abnormal in shape, being much flattened, they are all looked after 
by ants and are given to hiding in leaves, slightly rollcMd or bent into rough cells 
for the purpose, these colls fashioned with the help of silk emitted from the spin- 
nerets; often the inside surface is also provided with a “ bed ” or silken carpet 
'on which the oaterpiller rests. The pupso are abnormal in being rather long, 
from the fact that the anal segment is not turned under but is in a lino with the 
rest of the body, and it is always widened out to resemble a horse’s hoof ; the tail 
lining is strong, the body-band moderately tight and the pujMv can move up 
and down rapidly from just in front of the end segment to prcMiuce a knocking 
noise when disturbed. The transformation from larva to pupa takes place, 
generally, in one of the larval cells ; ants also guard the pupa. The foodplants 
are various and, at least in the case of centaurus and amanien. the choice of them 
seems to depend more upon the presence of the ant-protectors than upon the 
kind of tree as will be seen below. 

187. Arhoptlii cantaMfUf, Fabricius — (PI. II, figs. 57 cJ, 57a ?). — “Male 
Uppersidc : both wings dark brilliant, violaceous-bluo with very narrow, outer, 
black markings : cilia brownish. Uvderside : both wings ochracoous-brown. 
Fore wing with two looped spots margined pale bluish green in the cell and 
a subquttdrate spot inwardly margined with pale bluish green and outwardly 
with greyish, at the end of the cell ; a wav^, postmedial fascia margined 
with greyish crossing the wing lieyond the cell and the following spots mnr- 
gined with greyish ; — one near the costa above the end of the cell and two 
beneath the cell divided by vein 2 ; the apical third of the wing is somewhat 
jialer and contains a marginal and submarginal, dark fascia. Hind wing ; with 
the following spots and fascice margined with greyish : — seven basal spots, a 
medial, transverse fascia connc<’ted above at vein 7 with an inner, broken, 
macular fascia extending to the inner margin of \\ing; a marginal and tuo 
submarginal, somewhat obscure fascia? ; three transverse, marginal, metallic 
greenish spots near the anal angle. Body and legs more or less concolourous 
with the wings. — ^Female. Upperside : both wings violaceous-blue. Fore wing 
with the costal and outer margins broadly fuscous. Hind wung ; with the costal 
margin broadly, the outer margin narrowly, fuscouM. Underside : both wrings as 
in the male, ^panso : 50 to 52 mm.” 

De Nic^ville gives the above description of true centaurus. Fabricius on th^' 
authority of Distant who says that be made certain by comparing the tyjo 
in the fonksian ooUoction in the British Museum. Distant says that Hewitsoii 
confused matters by depicting the wrong species as this. Then Felder describid 
it as futktda in 1860. Fabricius named it originally as Papilio centaurus in tho 
yeajp 1775. Besides which Doubleday, in the year 1847, named it pseudocen- 
taurus. Moore called it pirUhous in 1881 and do Niceville and Wood-Mason 
invented the variety corruacans in 1880, Swinhoe at tho present time treats 
cemtaurua, ^rithoua and coruacana as good species, saying that the latter two can 
be easily distinguished ^m the first. From which it will bo seen that a name 
is not always as simple a thing to fix as it looks. Swinhoe considers that 
typical ufi/tawrua does not occur in Bombay and considers that corruacana does. 
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Egg, — Similar to that of Arhopala amantea. 

Larva, — ^The shape of this larva is abnormal in that it is much flattened and 
somewhat produced behind though not particularly narrowed ; the dorsal lino is 
gently convex from front to anal end, the transverse section being represented, 
^ subtending ^ths of a semicirolo or less ; segment 2 is a slightly 
len^hened semicirolo in shapo and is slightly convex transversely, rising gently in 
the dorsal line from the front margin to segment 3, the posterior lateral angles 
slightly rounded and a little broker than the front margin of segment 3 ; the 
breadth increases gradually to tho middle of the body, then decreases as gradually 
to anal end which is rather more narrowly rounded than segment 2 ; segment 3 
is, therefore, slightly narrower than 2 at front margin and tho body is there 
more or less parallel -sided ; none of tho segments are constricted at margins 
and the surface of tho whole larva, is, therefore, quite even ; the body is slightly 
flanged along the dorsovontral margin ; segment 10 is slightly tumid along the 
jKjsterior margin so that segment 11 is suddenly somewhat lower than it ; the 
gland on segment 11 is situated near tho i) 08 tcrior margin and is circular in shape 
and black in colour ; tho two mouths of tho organs on segment 12 are circular, 
thinly black-edged and the organ itself, when protnided is short, cj'lindrical, 
white with tho exlremity spined or tuborcleil. The svrfnce of the body is shin- 
ing, oily-looking and set with numerous, minute, light coionred tubercles; 
round the front margin of segment 2 is a row of porrect, j)roj[R>rtionat<‘ly longish, 
reddish, simple hairs ; there is also a fringe of similar hairs just under tho 
dorsovontral margin all round, those in the centre of each segment somewhat 
longest ; the spiracles are surrounded by a fringe, each, of similar hairs and there 
are a few at the bas<*fl of the psoudolegs ; the top of st'gmcnt 2 is smooth and 
shining. The spiracles are conspicuous, longly oval and dark red-brown in 
colour. The colour of the larva is green or deep greenish-red generally according 
us whether it feeds on green or red loaves ; tho following marking is invariable : — 
a broad brown, dorsal band from end to end, broadened out into an oval on 
segments 12-14 (all one oval mark, not one to ewh), this brown, on segments 
2, 3, 4, covering tho wdiole dorsum, lK)rdered there by a narrow% grtH*n band, this 
marking gradually narrowing forwards up to posterior margin of segment 2, 
tht»n broadening suddenly to narrow forwards into a broad lino or narrow band 
finishing on the front margin ; from the posterior margin of segment 4 to the 
anterior margin of segment 11 tho broad, dorsal, brown band is flanked by a 
subdorsal, broader yellow one which is again Hanked by a lateral, green, narrow'* 
band bordertnl below by a thin, yellow line ; the green, narrow band as well 
as its lower, linear, yellow border running from end to end of the body ; 
the broad, yellow, subdoisal band is markfxi from the middle of .jegment 7 
backwards to the posterior margin of segment 9 with close, black, transverse, 
parallellincs ; ventrum green, L; 37 mm. ; B: 8 mnu ; H: 6*5 mm. 

Pupa ^ — Head rounded (frons), nearly completely hidden by segment 2 , 
segment 2 semicircularly rounded in front, the hinder margin straight, trans- 
versely convex; thorax humxxxl, very slightly oa’inated along dorsal lino as 
well as segment 2, shoulders slightly prominent, lumpy, constriction at segments 
4, 5 slight dorsally, none laterally; the pupa nearly parallel-sided from tho 
shoulders to segment 7 but ever so slightly broadening so that the region at 
segment 7 is the broadest part of tho body; the apex of tho thorax is tho 
highest ; abdominal segments convex both ways, decreasing in width to segment 
10, segment 11 being suddenly slightly narrower, breadth of 12-14 being the 
same breadth as segment 11 ; the b^y increases in height slightly from segment 
6 to 7 ; the slope of segments 13, 14 rather steep ; the anal segment is mped 
like a horse’s hoof, the suspensory hairs arrang^ beneath along the margin ; 
the ffland-Boar darkrWwnyOironlar, raised depret'sed in the middle ; the organ-soars 
small hemisplierloal bosses also depressed in centre, lig^t in colour; ventral 
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surface much flattened. Surface very finely nigoae, shining, covcrt*d with very 
minute, white tuberclcB, Spiracles of segment 2 linear with thin, slightly raised 
edges ; the rest conspicuous, slightly raised, oval, light in colour. The colour 
of the pupa is very dark brown, smudged and speckled with blackish as a rule ; 
but it may be more or less pure, light brown; wings goneruUy lighter. 
L: 18*25 mm. ; B : 7 mm. ; H : G*5 mm. 

Habits. — The eggs are laid, always singly but often two or three on 
the same plant and often on adjacent leaves, on the upper surfaces of 
the leaves or on a stalk. From the time the larva emeryes it is attended 
assiduou‘»ly by red ants {(EoophjHa smaragdina) wliich even stick 
to the pupa. The larva is very slow in its movements, lives nearly 
always on the underside of a leaf, lying along a vein or the midrib 
when small, >\hen big making a loose house or cell for itself l)y drawing 
portions of a leaf together. It feeds exclusively on young leaves. 
The pupa often kts^ps to the cell thus made and is attached strongly 
by tlie tail and a body-band. It has the power of moving from the 
base of the “ lioof ” and, ))V kno(‘king with its body against the leaf- 
surface rapidly, is capable of producing quite an audible noise. The 
butterfly appears about a month after the egg that produced it was 
laid. It generally emerges in the early morning l)ut, in dull weather, 
rather later. It is an insect ol ]>ow(‘rfnl flight as miglit be assumed 
from the robust thorax. Hut it never flies far though its movements 
arc excessively ra])id ; one secs just a glance of brilliant blue in the 
sunlight and it i*^ gone. It is somewhat slow in getting up, iinwilhrur, 
that is, to take to the wing ; it pitches suddenly amongst the foliage 
a little lurther on and disapj)ears. it v\alks about slowly on leaves, 
under and over, on stalks, twigs, &c. It occasionally basks in the 
hot sun with the wings partially opened exj>osing the extraordinarily 
hrilliant upper surface which, in ('crtain lights, positively sccntillales 
with exuberance of c'olour. Oidinarily, when resting, the wings are 
kept closed over the back atid the colour of the underside blends 
well with the surrounding liglits and shades so as to make it difficult 
to spot a quiescent insect. Tlic species is very plentiful on the im- 
mediate coast (if Kanara in Bombay and the larvic can be obtained 
in the monsoon months in large numbers if one knows where to look 
for them. It is a thoroughly jungle insect, found in places where the 
rainfall is heavy and, perha])s, there, preferring the dense, creeper- 
infested, damaged scrub with scattered high trees to the really good 
forest. It never goes to flow*ers but lias been noticed sucking sap 
from a wounded tree-triuik and also sucking moisture from the 
ground. It is difficult to catch because of its very rapid, dodging 
flight and the nature of the places it frequents. It is rarely seen except 
amongst foliage. The plants upon which the larv® have been found 
are Terminals tomentosay paniculata {Conihretacecc)^ Lagerstreemia 
mtcrocarpa (Lythracea), Xylia dolabriformia {Legnminosece). Its 
habitat is the Eastern Himalayas, Assam, Burma, the Malay Peninsula, 
Siam, Nias Island, Sumatra, Java, Borneo, the Andamans, Ceylon 
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and Southern India. The figures 57 and 57a on Plate H are too rod, 
the male too dull blue above and not blurred enough on the under- 
side ; the female (67a) has the colouring far too unequal on the 
upper and far too light on the underside. 

It is best to append a description of the South Indian variety or species — if it, 
indeed, merits the name — christened coruacana by Wood-Mason and de Nio^ville 
in 1880 from South India. As it is the South Indian species or variety, the 
description appended is based on whole rows of fresh insects and is taken direct 
from them without reference to the original one contained in the Journal of the 
Asiatic Society of Bengal, vol. xlix, pt. 2, p. 234, n. 54 (1880 ) ; which is, besides, 
not available for reference at the present moment. 

18711 . Arhoiwla coruscant, Wood-Mason & do Niot'ville. — Male Upperaide : 
purplish-blue, lighter and less intense in bright sunlight than the b^utiful, 
shining morpho-blue of amantea. Fore wing : the black borders are here ex- 
tremely narrow, not more than 0. 5 mm. except at the extreme apex whore the 
black broadensout slightly. There is a slight greenish tinge at the extreme base 
of the wing. There is a slight fringe of greyish hairs along the ixmer margin. 
Hind wing : the black border of the outer margin from vein 7 to vein 1 as narrow 
as on the fore wing ; above vein 7 and below vein 1 is blackish-brown except at 
the extreme base where the blue invades the inter spaces ; the actual inner margin, 
the body-groove is much lighter brown. There is no anal lobo and the tail at 
the end of vein 21s short and broad (3 mm. or slightly more, by 1 mm.) and 
bluntly pointed ; black with a small, greyish tip. There is also a very short 
production of the cilia at the ends of veins 1 and 3. Underaide : fore wing ; 
rufous- brown with the intervals between the terminal markings and the post- 
medial band as well as between that band and the medial-markings, rufous-grey, 
much lighter in colour ; the rufous-brown, slightly darker markings exactly i\s 
in amantea band for band and spot for spot except that the spots in and at the 
end of cell are larger and bordered in their upper halves by very light bluish- 
green scales which stand out very conspicuously from the rufous back-ground ; 
the postmodial band is also much evener than in the other species and there is 
never any streak in interspace 1 between the postmedial and medial markings : 
that interspace is hero grey. Hind wing : brighter rufous- brown than on the 
fore wing, with all the mai’kings of amantea visible as blurred spots and bands 
difficult to make out except that the double row of black, lunular, subterminal 
markings in the anal region are here replaced by brown ones and there is oidy a 
mere indication in interspace 1 of a sprinkling of light bluish-green scales 
whore the spot should bo ; there is an indistinct wash of darker rufous-brown 
than the ground-colour from base through the coll to the terminal margin 
where it broadens out. Cilia of both wings above and below brown with the ends 
greyish— Female. Upperaide : similar in colour to the male with the bases of 
wings more plentifully greenish. Tho broad black costal and outer margins 
similar to those in amantea except that, always, the posterior, terminal bie^th 
is loss than in that species ; 'the veins all blackish (w'hich is not tho case in tho 
male ) ; the abdominal margin very light in colour. Underaide : exactly as in the 
male. Cilia as in tho male. In both sexes santenneo brown, with a longly, 
graduated, rounded club which is tipped with orange and, in the male, sprinU^ 
with white scales below ; palpi brown, lighter below ; frons and head brown ; 
thorax above blue-green, below light brown ; abdomen browti. Expanse : male, 
50 mm. ; female, 60mm. 

1i8< Arhopala tmantti,— Hewitson, Male. Upperaide: both wings bril- 
liant morpho-Uuo, the base narrowly greenish with narrow black borders to tho 
costa and outer margin ; the veins blackish. Fore wing : the black border of 
costa oanowing from base to middle ; the inner maigin with a slight fringe of* 
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light-ooloured hair. Hind wing: the coBtal, black bolder reaching from end of 
vein 6 to base, narrowing inwaids ; the outer margin narrow to vein 1 ; the anal 
mai^n inside vein 1 du8% black and longly haired ; the small lobe rounded, with 
a rounded, shorter point of scales at end of vein 1, and shorter points at ends of 
3-6 ; the cilia white between the two ; a 5 mm. long tail at end of vein 2 which is 
1 mm. broad in basal third, then narrower, block, tipjied finally white. Underside : 
both wings grey, the spots and bands mfous-brown and darkest on their inner and 
outer edges which ore, again, bordered thinly lighter or dull- whitish. Fore wing : 
the space in the coll, and between veins 1 and 2 occupying the upper half of that 
interspace in continuation, as for out as the inner edge of the postmedial band, 
slightly lighter rufous-brown than the spots and bands with the following spots 
superposed on it : a small spot in the base of the ceU. a larger one in the middle, 
both round and ono, more or loss quadrate, decreasing upwards in small steps, 
enclosing the discocellular nerviiles: another at base of interspace 2, its outer edge in 
continuation of the inner edge of the discocellular mark ; a very indistinct spot in 
interspace 1 up against the middle of the*, bottom of the coll and another, quadrate 
' in the obtuse angle formed by the Ijottom of the cell and vein 2 ; the last two 
extremely indistinct and nearly merged in the ground-colour ; the upper halves 
of the oeU-spots are bordered with pure white, the bottom halves with soiled white 
scales. The rufous-brown streak between veins 1 and 2 outwards is sometimes 
irregular on the lower edge where the grey ground-colour of the wing sometimes 
rtms up along the outer larder of the spot in the obtuse angle below the base of 
vein 2 ; and, generally, there is a small production of the low'cr, extreme end of 
the brown streak downwards, very faint, into the lower half of the interspace. 
Beyond there is a more or less erect series of spots in interspaces 2-7 forming a 
postdiscal band, the lowest largest, quadrate or subtriangular, decreasing in size 
upwards, the third from the top moved slightly outwards : the inner and outer 
border dull-white except the inner border of the lost two spots which is purer 
white ; beyond again a subterminal straight, transverse, narrow line of the grey 
ground-colour leaving three series of indistinct quadrate spots of a darker (also 
rufous-brown but of a lighter shade) wash in the interspaces, the middle series 
lunulate and outwardly coqvex, the outer terminal and darkest and not reaching 
the oosta : they all start at vein 1. CUm brown with the outer half grey. Hind 
wing : a minute, basal spot on costa above vein 8 ; a transverse row of four 
round spots, ono in each of the interspaces 7, the cell, 1 and la, the first and 
third largest, the last on the inner margin, all subbasal ; two larger ones beyond : 
one in interspace 7, one in the middle of cell ; a parallel-sided, medially sfightly 
outwardly-bent lunulo enolosing the disooeellulors with a triangular spot in the 
base of interspace 2 and a larger one in 1 beyond in continuation inwards ; a 
postmedial, transverse band, broken and moved outwards at vein 0, comport 
of a large, subquadrate mark consisting of two outwardly-oonvex, broad limrdeB in 
int6anq>aoe8 6, 7 which mostly touches the discocellular mark inside and is 
continued by a pair of quadrate, much smaller, fainter marks in ^^chelon 
ontw^ards in interspaces 4, 5 followed by another pair in ^•chelon inwards in 
interspaces 2, 3 which are themselves in ^helon outwards; then a 
thinner outwardly convex lunule in 1 running in towards the inner margin 
and finishing up with a doubly-waved band running up to the inner margin 
at about the middle in interspaces la and lb. These markings are foUo^t^ 
bv the same two indistinct, grey, subterminal lines of the ground-colour as on 
toe fore wing, leaving the same three series of indistinct rufous-brown markings 
except that, here, in the anal r^ion, the interval between these two grey lines 
Is powdered with grey and the medial, brown lunules are xeplaoed by thinn^, 
black ones in interspaces 2 to la ; on the anal lobe there s a large, deep black, 
sound spot bordered insiide with light bluish-green metallic scales and outside 
by white, with, beyond in interspaces lb, 1,2 a terminal 'dusting of mixed black 
ara metaOio Uuish-green scales, borde^ inwardly by thin, blackish or dark 
17 
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lanukfl. AntennsB with a very long, graduated olub, brown above with a 
sprinkling of white scales below ; head, irons and palpi brown above ; thorax 
smooth with bluish-green scales ; abdomen brown. Below palpi, thorax and 
abdomen light brownish. — Female. Like the male in the colour of the blue 
except that it is slightly lighter and the bases of the wings are more prominently 
greenish ; and the veins blacker ; the brown borders, however, much broader, 
fully 6 mm. on the outer margin ; the black often running down from the costal 
margin along the discocellular nervules. Underside : exactly as in the male in 
every way, the oolouring all round, perhaps, a bit lighter. Expanse: male, 
55 mm. ; female, 60 mm. 

Swinhoe’s description of the insect is as follows : — 

“ Male. Upperside : dark purple-blue, shining in certain lights, coloured 
somewhat line pirithcms, but brighter blue ; costal and outer, marginal line 
black. Cilia black, tails black : a rather long tail at the end of the vein 2, slight 
projections at the ends of all the other veins of the hind wing, more pro- 
nounced at the ends of veins 1 and 3 than at the ends of the others. Underside ; 
grey, suffused with pinkish-brown ; the lower portion of the fore wing pale, the 
hind Wing d^irker than the fore wing, but varying much in shade ; spots and 
bands chocolate-brown. Fore wing: with a small spot in the coll near 
base, a larger one in the middle, four conjoined spots at the end, the third from 
the upper end minute and sometimes absent ; a discal band of oonjoined B}X>ts 
from the costa to vein 2, increasing in size hindwards, the band slightly out- 
wardly curved, sometimes very nearly straight down, but the middle spot 
always a little outside the others ; all these spots and bands edged with bluish 
white ; a subterminal, indistinct, broWnband and still more indistinct, terminal 
band. Hind wing with four subbasal spots, three in a row, the fourth near the 
abdominal margin followed by two spots ; an outwardly-curved bar at the end 
of the cell, with dark brown edges, with two spots in an inward curve below it ; 
a discal, outwardly-curved, irregular baud of spots and curves, commencijig 
on the costa with a largo, brown patch composed of two squarish spots joined 
together ; a submarginal, lunular, thick, brown lino and an anteoiliary, thinner 
line, both more or less lunular, the latter edged outwardly with bluish-white 
near the anal angle where there is a black spot on the lobe capped with bluish- 
white ; the bands with indications of very indistinct, similar bands between 
them; a black terminal line. Antenme black; palpi black above, whitish- 
brown beneath ; head, and body blackish-brown above, grey beneath. Female. 
Upperside : paler and brighter blue, merging into black on the outer parts ; 
forming bro^, costal and outer, marginal bands on the fore wing ; with 
generally, a block spot at the upper end of the coll ; hind wing with similar 
costal and marginal bands, narrowing much in the middle of the outer margin 
then broadening hindwards, with some blackish suffusion running up near the 
abdominal fold which is pale. Underside : as in the male. Expanse : 55-62mm 

Egg, — More or less hemispherical in shape, covered with 9 rows of penta- 
gon^ cells from apex to base, 24 rows round the broadest part ; all these cells 
with coarse walls and a short spine at each intersection ; there is one apical 
cell ; the colour is green, spotted darker ; the walls white. B : 1 mm. ; H : 0. 
75 mm. 

Larva. (PI IL, fig. 23).— The shape is nearly the same as that of 
Arhopaki cerUmrua but sli^tly stouter. Head light yellow, shining, round, 
hiddm under segment 2. Segment 2 rounded in front, slightly thickened along 
margin, somewhat constricted behind, only very slightly transversely convex ; 

3 broader than 2, dorsoventral margin slightly flanged, dorsaJly higher than 
segment 2 ; 4 to 10 similar to 3, each one slightly hi^er at the hinder margin 
thM the immediately suooeeding segment ; segment 10 is perhaps the highUt 
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part of the body : it is very tumid posteriorly whore the large prominent gland 
is situated and is longer than any other segment ; body broadest at 6, 7 ; anal 
segments flattened, very mueh so at the end, that end longly rounded. The 
surface is rather dull; the dorsoventral margin set with longish, ercot hairs 
which are always most numerous at the anterior margins, practically wanting 
at the posterior margins ; the front of segment 2 and anal scgnumt are somewhat 
densely set with hairs round the margins ; the spiracles, all except those of 
segment 12, are surrounded by red-oreot hairs as well as the circular organ- 
oriflces on segment 12. Spiracles situated on the anterior face of a slight 
tumidity on each segment. Colour of body is grass-green as the ground-colour ; 
the dorsal region red-brown or chocolate, flanked by a lateral, thin, double, 
yellow lino ; a subspiracuiar, thin, yellow lino ; the posterior face of each spira- 
cular tumidity is bbi*ck except on segments 3, 4; segment 2 is bordered 
anteriorly with rod-brown and has tlie large dorsal depression also red-brown 
with a dorsal, white line through it which is bordered by two dark brown bands ; 
there is a darker, dorsal lino from segment 5 to 1 1 bordered by a yellowish line, 
and it is broadened out on segment 10 ; on segments 12-14 is one pear-shaped 
'rod-brown mark, along the dorsal line, broadest behind; segments 12, 13 have a 
thin -brown band along dorsoventral margin bordered below by the thin, yellow 
lino ; ventrum green. L : 30 mm. ; B : 8 mm. ; H : 6 mm. 

Pupa, (PI. 11., fig. 23a.) — Is exactly similar in shape, size and colour to that 
of centaurus except that the thorax is generally greenish and the abdomen 
red-brown. Surface sparsely covered with translucent- whitish, oylindrical, 
short hairs which are smaller than those of centaurus. The abdomen has a 
depressed appearance about segments 0 and 7. 

//a6i7ts-.- There is nothing to distinguish tliis species in habits from 
A, ccrUaunis in any way. The red ants look after its larva just as 
assiduously ; it frequents similar places, has the same habits of flight, 
&c., &c., and is rather more plentiful in Kanara ; the foodplants 
of the larva are also identical Dc Niceville mentions that this species 
as well as alraa^ (under which name he includes Mmtsoni, now recog- 
nized as a distinct species and to which de Niceville refers) are butter- 
flies of the Plains as well as the jungles ; avmtUes, he says “ is more 

widely spread than cenlaurus. It occurs .‘^.in (he plains of 

Bengal, the Central Provinces and Bombay and thence southwards 
to Travancore and Ceylon ; in the last place it is found at ‘ Colombo’. 
He quotes Hutchison as saying that it conceals itself under leaves 
with its wings folded ; and says that he himself took it in Calcutta 
under a big banyan tree in the Botanical Gardens. 

169t Arhoiwla hewittoni* — ^Male. Upjrerside: dull lilac colour. Fore wing: 
costal band blackish, narrow ; outer marginal, blackish band rather broad, 
even in width. Hind wing : nearly all blaokieh-brown tinged with lilac, with 
lilac blue patch in the oell-spaco; fllamentouB tail of moderate length 
brovsrn tipped with white. Cilia white, with a brown base. Under^: 
greyish-brown, markings a little darker than the ground-colour, with pale 
whitisk edges. Fore wing with three spots, all sometimes more or less olon 
gated, increasing in siae outwards, near the base of the cell; on outwardW 
oblique spot below the last two cell spots, a spot somewhat elongated hindwards 
in the next lower interspace and a small, round spot above the middle of the 
two outer ceU-spots; a slightly outwardly-curved, disoal, even band of six 
conjoined spots foUowed li^ a disconnected spot ; a marginal, pale brown lipe 
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a submarginal band of rather thick, lunular marks and, between them, a band 
of paler marks ; the lower portion of the wing ][)ale in colour. Hind wing with 
the markings more indistinot ; four subbasal spots, followed by three similar 
spots ; a Itmular mark at the end of the cell with two other lunular marks a 
little inwards, eonneoted with its lower end ; an irregular, disoal band of eight 
spots, the Erst two from the costa and the seventh shifted a little inside the 
others , the eighth being a round spot a little more inwards on the abdominal 
margin ; the terminal line and subterminal series ns in the fore wing ; anal lobe 
small, containing a black spot, capped narrowly with white and some whitish 
and metallic blue scales at the ends of the three lowest intersptioes ; indications 
of an anteciliary, whitish line on both wings, plainest on the hind wing. 
Female. Uppemde : Fore wing with the lilac colour brighter ; the costal 
blaokish'brown border very broad ; a black spot at the end of the cell 
merged in it, the outer margin broadly suHused with blackish- brown ; leaving 
the discal, medial and submedial portions lilac-blue. Hind wing : imiformly 
brown, but often with a lilac tint. Underside : as in the male. Autonna? bhvck ; 
palpi black above, white beneath ; head and body conoolorous with the 
wings. Expanse of wings ; 36 mm. 

Larva, pupa , — ^Unknown. 

Habits , — De Nic^ville says A, airax shares with anianies, Hewit- 
son, the peculiarity of being a plains insect, with its headquarters in 
Orissa and Chota Nagpur, where at times it is said to swarm.'* Swin- 
hcB says its habitat is India, Burma. Recorded from Orissa, Chota 
Nagpur, Dehra Dun, Bholaghat in the Malda District, Sikkim, 
Jalpaiguri, Calcutta, lower slopes of the Nilgiris, Bemardmyo, 
Central Provinces, Chin Lushai and Chin Hills, Masoori, Shan States, 
Kumaon, Pachmarlii, Simla and Ranchi.** He adds “ it has hitherto 
paased as A. airax, Hewitson in Indian collections. Hewitson describes 
two species as male and female, he figured the male only ; this latter, 
a commoner form, Bethune-Bakcr has described as Ilcwilsoni ; we 
have examples of both sexes, it is no doubt quite distinct from Hewit- 
son*s airax of which there are examples of both sexes from Burma 
in the British Museum.’* 

This ends the Subfamily Arhopaiince,* It is characterized by the following : — 
legs normal (separating it from which, however, do not concern those 

papers), fore wing wi^ veins 5, 6 close to each other at the base dividing it ofT 
from LyaeniwB, Thedinos, Curetina and fore wing with vein 11, 

not anastomosed with vein 12 (differentiating it from PerUHnee in which veins 
11, 12 are anastomosed). This last differentiation, depending upon a vein- 
oharaoter which is not easy to see as all the costal veins are so close together, 
might cause trouble if the Pori(ii7i€B were of any interest here : which they are 
not, as none occur in the Plains or in Bombay. None of them extend south of 


♦Not* : — On page 657, Vol. XXIV, Part 4 of this Journal B. N. H. S., the 
Subfamily ArhopaHnas should contain only the following genera : — 

Thaduha, AwiUpodia, 

Mahatkala, Simndra, 

Iraota, Arhopah, 

All the rest being TJcedinm 

ZtizuB, Rathinda, Loxura, Bindahara, 

Crton, Ohliaria, CatapoecUtm, Devdorix, Viraehola, 

Prak^, ZeUus, Horaga, Chmtra* 
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tho HimalayaR and most of thorn belong to Burma and tho Malayan Subrogioiu 
The members of the subfamily are all, with the exception of the genera Surendw 
and ZiTUJUtpat (not included here) large insects as tho Lycctnidce go, have blue, 
purple or green upporsides, often brilliantly mctallio and very character- 
stically marked imdersides. Most of them have a lobe and tail , some ha\o 
more tails than one , sometimes different in number in the sexes ; a few of tho 
geniis Arlwpola have no tails and very little lobe — but, even then, the underside 
is always unmistakablo. 


23. Genus — Zezius, 

This is another genus that contains but one speoiog. T)o Nicevillo writes : 
“In this genus tho sexes are equally balanced, the male has an extra 
nervure (vein 8 wanting in the female ), the female has an extra tail to the hind 
wing (at vein 3). It is strange that Mr. Moore should have overlooked 
tho dissimilarity in tho numb<‘r of subcostal nervules (veins 7, 8, fi) to tho fore 
wing which exists in the op{)08ito sexes of the type* sixK^ies of this genus, 
though it was pointed out by Mr. Howitson. Tho dissimilarity in the eolour- 
atiun of the sexes on tho uppt'rsido is also remarkable, the male being bril- 
liant coppery, tho female dull blue and black. Tlio genus contains but a single 
species which occurs in the Malda district of Bern gal, several parts of tho Bombay 
Prt^sideney, in Gan jam, throughout Houth India and in Ceylon.” The laiwa 
is abnormal in having segment 2 peculiarly formed, in having a short, tubular 
mouth to tho gland iuid some fleshy teeth laterally on tho jmsterior segments ; 
the pupa IS similar to those of the genus Arliopala . The larva is attended 
always by red ants and, indeed, will not live healthy without them and is 
probably occasionally carnivorous, eating their pupa*. 

170. Zeiius chrysomalluSi Hnbtjor. — ^Male. Upperside : both wings copi)ery 
red, often with a strong violet gloss in certain lights, costal and ouU‘r margins 
narrowly browm, sometimes tho brown diffused mid slightly broader. Foi'e 
wing : no clothing of appressed hairs on the disc and no fring«i of hair along the 
inner margin. Hind wing: with three black S})Ots at tho anal angle in inter- 
spaces lb, 1 and 2, bordered by a marginal, slender, greyish bluo line ; a narrow 
tail from tho end of vein 1 and another from the end of vein 2, both black with 
rod and white borders. Cilia brown. Underside : both wings greyish buff-white, 
or browner, l^^oro wing : with two pale, rtsldish -brown or rusty sjxits in the 
coll another below tho cell in the base of interspm^e 2 ; a paler, discocollular 
Innule ; a transverse, post medial, cateulatod band of eight round sjiots and a 
less distinct, submarginal, hmular line ; an anteeiliary, fine, rusty line ; cilia 
brown. Hind wing : with two reddish-brown sjiots on tho inner side of the 
costal nei^mre ; two within tho cell ; two below the cell ; one on the abdominal 
margin ; a paler, discocellular lumile : a broken, cateiiulated, discal band of 
eight marks, bent up at the lower end, those in interspaces 4, 6 slightly displaced 
outwards; a submarginal, lunular line; three marginal, anal black 8iK)t8, the 
first and third with a rod, inner border, the middle spot almost obliterated by 
blue-grey speckling. Cilia: brown with the bases grey; tho anteeiliary lino 
brown upwards, rusty in tho middle, pure white in the anal third. Anteniue 
brown ; tho club rounded, tipped orange ; body and i)alpi above : brown : frons 
white and brown. Below : all white. — Female, Upperside : both wings vio- 
let-brow'n, the basal and discal, median areas, including the cell, pale blue ; an 
anteeiliary, fine , black line; cUia brown. Hind wing with an outer, marginal, 
slender, black line, margined internally in the anal region with white ; blackish, 
pale-bordered, submarginal spots in the posterior intorspaoos, the second and 
third darkest, the tldrd bord^ed by a rod lunule ; tails from veins I, 2, 3 blackish 
with red and white borders, the middle one longest, the outer shortest; cilia 
whitish with a broad, medial, darker line. UvderMe : both wings as in the male, 
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the markings bolder. Palpi a little longer than in the male. In both sexes the 
legs are short, thickly scale on the tarsi and broad at the ends. The markings 
on the undersides of the wings are all light mouse-brown in the mid^e, bordered 
first rusty (sometimes diffused inwards), then dark-brow^ and, finally, white. 
Expanse : male, 32mm.; female, 40*48 mm. 

Z*arm . — Etad only partly hidden under segment 2, rather large, d^ill brown 
in colour. The general sAape of the body is oblong, nearly quite parallel- 
sided, depressed, the dorsal line nearly straight ; the segments are well-marked 
because of the doraoventrol, central, fieshy, short, somewhat round topped, 
conical tooth ; segment 2 is large, square, transversely only slightly convex with 
four, accentuated, tooth-liko productions on front margin, one subdorsal on 
ewh side porreot and pointing slightly upwards, one larger, lateral, pointing 
slightly out and up : segment 3 has the dorsoventral margin anteriorly provided 
with 2 similar teeth on each side, smaller than those on segment 2 ; each succeed- 
ing segment has one, central on the same margin ; segment 14 is semicircular 
in shape and has a dorsal similar tooth directed straight back from the margin ; 
the gland on segment 11 is situatcMi near the hinder margin and is a 
truncated cone pointing up and back ; the organs on segment 12 are not visible. 
Surface more or less dull and covered with enamcMike, flattened, minute tuber- 
cles ; all the teeth of segments 2-14 are surmounted by a single hair, those of 
segments 2-4 stiff, longer, bristle-like ; segments 3, 4 have each one subdorsal, 
small, conical tubercle on each side of dorsal lino, each surmounted by a hair ; 
segments 6-13 also have got these hair-surmounted tubercles ; at the base of 
each leg there is besides , a small, similar tuliercle. Spiracles large, oval, flush, 
yellow. Colour of the body is green with a subspiracular, white line and a yellow- 
ish-white, lateral line formed of a series of crescent-shaped marks with the 
convexity upwards, one to each segment ; on segments 3, 4 the space between 
these lateral lines is brown as well as the upper faces of the tooth of segments 2, 
3, 4 ; the hinder margin of segment 10 between these lateral lines also brown ; 
the gland-cone also brown, darker npwards. Sometimes the colour of the larva is 
very dark, nearly black-grey but all the markings are then still visible. 
L: 30iiim.: B:6 nun. 

Pupa, — Arhopala eetUaurus in shape but the body has no 
loop fixing it, only the tail-fixing. The head is hidden from above; segment 
2 is of ordinary size, transversely convex, the dorsal line in the same plane as 
the front slope of the thorax ; thorax long, convex, slightly compressed laterally 
and, like segment 2, very slightly carinated in the dorsal line ; constriction 
behind thorax slight dorsally, none laterally ; the breadth is the same from 
shoulders to segments 6, narrowing thence to the front margin of segment 11 
whence it broadens out again to the end which is horse-hoof shaped ; segment 
13 only visible dorsally as a narrow strip ; the apex of the thorax is the highest 
point Imt only slightly higher than the b<dy at segments 6, 7. Surface shining, 
very minutely roughened, quite naked, the gland-scar is a raised, circular mark 
near the hinder margin of segment 11. Spiracles of segment 2 are narrow, 
long, raised, transversely rounded, light in colour ; the rest of the spiracles are 
of ordinary size, flush, oval and brown. The colour is grass-green with an 
abdominal, dorsal, dark-green line ; the membrane between segments 9 and 10 
is visibb and brown in colour. L : 20 mm ; B : 6 nm** 

Habits. — ^Eggs are never laid on any tree that has not got red ants 
(CEcophyUa simragdina) on it. The larva is constantly attended 
by these ants and is extremely restless, wandering about constantly 
from leaf to leaf and is extremely cannibal in its habits as it will eat 
any of its land that may be changing its skin or pupating. One 
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larva that was put among a lot of csecophylla wliich were brought in 
on some leaves was at once attacked by them so that ants evidently 
do not always like strange pets to which they are not accustomed. 
The pupation takes place on leaves, stalks, &c., and the head is always 
pointed upwards. The caterpillors make leaf cells or houses like 
those of the genus Arhopala and sometimes pupate in them. They 
grow slowly in captivity even when ants are kept with them. The 
butterfly is a bold, strong flier and very quick in its movements. The 
male may bo found perched on the upperside of a leaf, about 10 to 15 
feet from the ground, at any time in places that the species affects, 
with the wings half open basking in the sun. From this point of 
vantage he will dart at anything that goes by, pursue it for a space 
and then return to the identical leaf he left; often indeed he wnll 
take a fly without any apparent object. The males do not frequent 
the tops of hills and high trees however, keeping more to the sides 
of hills round open ground and tlie lower tree-growth. The females 
are rarely seen except when laying eggs. Neither of the sexes seem 
to go to flowers although they occasionally may be met with mcking 
moisture from damp places on tlio ground. The larva) have been 
found on Terminalia famcnlala (Combrelaceffi)^ Pferocarpit^ marsft- 
ptum (Lefftminosem), Bioscotca {Dioscorew)^ &c. : but ^ways and 
invariably only when there were red ants jirescuit. The habitat of 
the butterfly is Malda, Bombay, the Westein Ghats, the Nilgiris, 
Ganjam, Ceylon. It waif sometimes be found in the Plains but 
seems to be mostly confined to the hills and jungles w^here the 
rainfall is fairly heavy. 

24 & 25. Genera — Creon and Pratapa. 

De NiCfwille lumps thoFC two genera under the name of Comma. He writes : 
“ T have no hesitation in sinking the genus Pratapa. Moore, under Camena. 

As will be seen the oharacters relied on to separate them are very slight, 

chiefly confined to the outline of the wings ; the neurntion is precisely the same 
as also are the male secondary sexual characters as I have asoortainod^hy 
bleaching specimens of the type species of both genera.*' 

None of the species of Camena can be said to bo really common, though the 
males of C. ciesia, Howitson, are met with in Sikkim in considerable numbers 
owing to their habit of coming down to the water-side to suck up water from the 
sand. All have a very swift flight and settle on the leaves of trees and bushes. 
C. deobia in Calcutta is much attracted — as are almost all Lijccenidce — ^by the 
dear, honey-liko fluid distilled by the flowers of Poinaeitia ; otherwise the butter- 
fly is seldom seen. All the species are rich blue on the upperside in the male, 
with a more or less broad, black costal and outer margin to both wings. The 
underside is white, dull sordid white, or brown, always with a discal series of 
spots or a line, sometimes with the discocellular ncrvules defined by a dar 
line, always with two black spots crowned with orange towards the anal angle 
of the hindwing. The females on the upperside are also always blue, but of 
a paler, duller shade than in the males, often with a submarginal series of black 

r ts between the veins on the hind wing. The hind wing has two rather 
der tails ol about equal length, one from vein 1, directed straight 
down, the other, from vein 2, pointing horizontally out ; the body is robust, 
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the head large, the eyes smooth, the antonnsB moderately long and hsM ringed 
with w'hlte below. The larysB are rather abnormal in shape, the pupa also, in 
that they have no body-band and have the last segment dilated and shaped 
like a horse’s hoof ; all the larvae food on Loranthua or Viacum of different 
speoios as far as is known — argerUea, deva and deobia have been bred and 
their transformations arc known. The genus is known to occur in India, 
Burma and Coylon but has not yet been recorded from the Malay Peninsula 
or further east. 

170a. Camana argentaa, Aurivillius. — Male. Upperaide : both wings black 
with the disc overlaid with brilliant, hardly metallic, deep, azure blue. 
Fore wing ; the blue occupies a short streak from base above the subcostal veins, 
the whole of the cell except the lower outer corner -and a narrow edge, 
inside the discoidal nervules, the inner area from base below the cell as far as 
two-thirds the length of the wing including a streak between veins 2 and 3 and a 
small lobe at the middle of the inner margin. A few longish, grey, decumbent 
hairs on inner margin near base. Hind wing : the blue sealing occupies the 
whole of the disc below the cell including the loWer, outer corner of the coll, from 
base to very near the outer margin, leaving an increasing breadth of black 
from vein 4 to vein (i ; the anal area along the inner margin beyond vein 1 is 
brown and covered with a dense clothing of decumbent, rather long, grey hair.^ 
which encroach on the blue above at the base of the wing ; half the black area 
from base outAvords above the blue is shining (sexual mark) and clothed with 
differently formed scales from the rest . There is a thread-like tail at the end 
of vein 2 and another at the end of vein 1, both black, tipjKnl with whit-<‘, 
both about S’Snxm. in length, the former dirccttnl horizontally outwards, the 
latter straight in continuation of vein 1. There is also a small, rounded lobe 
on the inner margin just inside vein 1 Avhich is slightly Ixmt down and is 
black amongst the grey hairs, with a touch of the blue of th() disc on its 
outer side. U ttderaida : biirnished silver like a new rupje. Fore wing ; the area 
below the cell and vein 2 slightly fuscous, t»8p(^cially on the basal two-thirds of 
the wing Avhcrc the scales are differently formcMl to the rest and there is a 
largo tuft of dark-brown hair apjaessed against the siuface, directed upAvards 
from the edge of the lobe mentioned above to just above vein 1 . There is a 
thin, light-brown, postdiscal line comfK)scd of outwardly slightly concave 
lunules between veins 1 and 7, sometimes with the ends indistinct. Hind 
wing: burnished silver with a similar, postdiscal, light-brown line from 
inner margin to vein 8, the lunule in the last interspjice (the uppermost) 
displaced inwards as also that in interspace 1, though those in these lowest intcr- 
Bpaoes 1 and 1-a ore very sagittate. The area outside this line in interspaces 2, 
1, 1-a is whitish and there is a black spot in 1-a and 2, the latter crowned with 
yellow, the latter Avith a yellow streak along its inner upper margin. Cilia of 
both wings below : white with the bases broAvn becoming black towards the anal 
angle. Antenme black, banded white below and "with the tip longly orange ; 
hewi black mixed with white, the eyes bordered white ; palpi white, the upper- 
side of terminal joint black; thorax and abdomen above, black; the former 
covered with blue-grey, decumbent liairs and some blue scaling, the latter with 
some blue scaling at sides ; below white. — Female. Upperaide : as in the male 
except that the blue of the upperside of the hind wing occupies the whole 
cell and above at base and is much paler, though still metallic. Indeed^ 
in fresh specimens, there is sometimes difficulty in telling which is which 
without looking at the undersides. Underaide : pure, smooth, light grey 
becoming, however, after some weeks, sullied by asli^t pinkish or in£an- 
red blush ; the post-discal lines are plainer than in the male, the yellow crowns 
to the anal spots more diffuse and larger, ^panse : male, 32mm. ; female, 
35 mm. 
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This speoies has not boon included in the key beoause it was at first thought 
that it was confined to the hills of the Kanara District. This is, however, not 
the oase. It ooours all along the Westorn Ghats, (Kat, Mahabloshwar, Matheran) 
and, probably, into the Thana District. 

Egg. — Nearly hemispherical in shape, pitied with coarse depressions, some of 
them filled in with the white surface-covering which is spread, so to speak, all 
over the green shell — ^really an arrangement of cells with very thick, malformed 
walls ; the mioropylo apical, small, green, with thin netlines round it. Surface 
shining. Colour green, but spread all over so thickly with the white enamel- 
like cell-wall substance that little of the ground-colour is visible. Resembles 
very closely the egg of Taj aria cipjms. B : 0*8 mm ; H ; 0*35 mm. 

Larva. — ^The larva is of the normal tgpe more or less but more parallel-sided. 
Generally : it is a grass-green larva with indistinct short, diagonal, lateral lines 
on the segments, has black spiracle.s and a Itirge, conspicuous, enamol-white. 
somewhat brown-stained, four-cornerc'd, transverse, dorsal mark on segment 2 
with the angles in the dorsal line ; llu* trans\erse, mouth-&haf)ed gland on 
segm.utt 11 red- brown with the centre white; segment 2 in no way covered by 
segment 3 but quite free ; the hcjul, however, as usual, hidden under segment 2. 
//eow/is of the ordinary size, hidden, roimd in shape, shining whitish in colour ; 
with a largo, triangular clypeus which is slightly brown-mark^ along lab»ral lower 
margins ; smooth as to surface ; eyes, jaws re<l-broum in colour. The 
of the body is onisciform ( that of a PolyommaluH or Casfaliiis). the segments 
well marked, segment 2 swollen round the front margin, flat on dorsum behind 
the flange and in front of the hinder margin ; third segment front margin rising 
from segment 2 evenly dorsally, continued in segment 4, &c., to about centre of 
larva ; segments 5 to 10 being about the same height ; the division between seg- 
ments 11 and 12 v<Ty difficult to make out; tlie inoutli in the doi-sal centre of 
the piece consisting of these two segments, transverse, rather small though cons- 
picuous because brown with a white centre ; the anal flap and segment 13 some* 
what extensive*, a quarter ellipsoid, being convex, roiind-endi*d and inclined 
somewhat to bo pointed; the prolcgs are as usual, cylindrical, of usual develop- 
ment ; the legs ditto. Surface of body is co\ered with minute*, short, erect, 
blnokbristly hairs, ordinarily hardly |jerceptible to the naked eye ; all except 
the diamond-shaped surface, large and eiiaiucl-like white, boitlered stained 
brown along edges, situated in the dorsal centre of segment 2 ; segment 2, when 
the larva is in repose with the head withdrawn under it, is very like the anal 
segment but without the thickened border or flange ; the base of prolegs 
and the corresponding region of ventrum is covert^d with light, soft, erec't 
hairs. Spiracles not very small, roundly oval, flush, black, rath(‘r conspi- 
cuous, those of segments 2 and 12 not any larger than the others. Colour rich 
darkish apple-green with indication of darker, dorsal, pulsating line and short, 
subdorsal and lateral, diagonal stripes on each segment ; also indications of 
similar, lateral line and spiracular line. In certain positions the segments aro 
better marked than in others and pits appear in centre of segments in dorsal 
line as woU as lateral folds nearly parallel to the segment margins. L : 20mm ; 
B: 6mm. 

Pupa. — ^Tho pupa is attached by the tail, has a body band and the belly 
flattened to fit the surface of attachment closely ; this is so far fairly normal, 
except for the flattening to slightly larger extent of the belly ; the abdomen 
is shortened to a considerable extent and by so much the broader, being swollen 
out sideways like the abdomen of the pupa of Curetis tkelis ; there is however 
here more separation of the abdomen from the thoracic portion than in that 
pupa by constriction and the segments 1-5 as a whole piece are longer; the front 
of pupa is semi-oiroolarly roundel the side lines sloping away from each other, 

18 
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with a concave curve to segment 7 at which they curve round strongly 

to meet in the dorsum of segment 11, this last and segments 12-14 being invisi- 
sible when looking straight down on the pupa, forming the perpendicular (to 
the pupal longitudinal axis) end of the pupa ; segments 12, 13 very narrow, the 
anal segment also narrow and forming a broad curve closely applied to the 
attachment surface on a thin, silvery-silken pad ; segment 2 has its dorsal line 
at 60^ to longitudinal axis, is moderately broc^ between straight margins, promi- 
nently convex between them also ; thorax starting at an ascent of 45^, curving 
rotmd to come parallel with axis at hinder margin, which margin has its two 
lateral halves meeting in a point in dorsal line, each meeting the winglino 
in a widely open, rounded angle less than a right angle ; segment 4 is somewhat 
convex on its lateral surfaces and slopes down from thorax towards segment 
5 which in its turn, very narrow, again slopes up towards segment 6 at a con- 
siderable angle ; segment 7 is the highest and broadest jmrt of pupa ; the 
surface is depressed where the wing meets segments 3 and 4 and again at where 
it meets segments 4 and 5 ; from these points there is a transversely rounded 
depression, passing over dorsum on segment 5 in the latter case, another along 
each side of thorax forward and over dorsum just before middle of thorax in 
the former case (describing a curve forward that is) ; there is yet another wider 
and therefore less obvious depression or constriction between segments 2 and 
and 3. Surface of puxia shining covered all over, not very densely, with very 
minute short dark hairs (or tubercles) the brown diamond on thorax rugose ; 
also some lateral, brown sxiots on abdomen. Spiracles of segment 2 nearly 
linear, very light brown-green ; others, green, not very easily set*n, narrowly 
oval, flish or nearly so, small. Colmr of pupa light green, segment 
2 suffused with grey, a band along depression or constriction over front of 
thorax also grey joining the margins of the wings which are also suffused in 
the same way ; the green slightly darker between th<»Be bands and along their 
edges; a large, dorsal, light-brown mark, diamond-shaped, greatest length 
along dorsal line, from hinder margin of thorax to I rd of its length forwaiSs, 
with a small subdorsal dot in front of it ; a triangle of thrt*e minute brown 
dots, apex posterior, in dorsal centre of each segment 6-10 (these aie little 
pits really) ; a larger, lateral dot with a much larger, brown, raised ring just 
below it on the same segments — all these dots and rings of course small. L. 11 
mm.; B at segment 7 : 5 mm ; at shoulders ; 5mm. 

Habits, — The eggs are laid, sometimes more than one or two on the 
saino plant, in the axils of the buds, branches, &c., the young larvsp, 
emerging, eat the buds, later on the tender tips of the twigs ; finally 
twigs, even fairly tough ones ; the pupation takes i)lace along a twig 
or elsewliere. The pupa with its swollen rounded abdomen, its 
narrowed fore part, and the constricted middle, centre of tliorax, &c., 
resembles very strongly the face of a monkey, this resemblance being 
helped by the contrast between the grey bands and the darker green 
between ; the thoracic diamond is the nose, the lateral depressions 
on segments, 5-6 the eyes or the ‘ sunkenness * in the cheeks below 
the eyes ; the green band between the 2nd segment and the first grey 
band on thorax making an excellent mouth. The face is long with 
a huge bare forehead and sunken cheeks and long upper lip. 

The egg-larva when it first emerged, is a dirty livid yellowish in 
colour with little dark bristles in rows lengthwise and others in be- 
tween ; these, as is usual in most of the lycasnid larvas, disappear in the 
future stages. It eats into the little, tender twig-tops and generally 
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prefers these all through its existence ; only when full-grown will 
it eat the branches right down, even to where they begin to got 
tough. The foodplant withers and shrivels very rapidly except 
kept in a closed glass vessel. The young fruits are also attack(»(l 
and the flowers. Ants rarely visit the caterpillars in any stage but 
occasionally there are some about and they do suck the gland. Tlio 
pupa is formed, like that of Tajuria cipjms, on the base of a stem or 
on a tree-trunk or elsewhere, with the head pointing do^vn when on a 
perpendicular surface. It is attached by the tail but not extremely 
strongly and has also a body-band. When touched or otherwise 
alarmed it shivers imperceptibly but rapidly in the abdominal seg- 
ments producing a somewhat high-pitched, knocking noise ; but 
whether by actual impact against the restiug-surface or otherwise 
is not substantiated. Altogether this larva and pupa seem to indicate 
that the butterfly, notwithstanding resemblances, should not belong 
to this genus Camena. It has the habits of Prafapa dera in that the 
male is fond of basking on the tops of high trees in the sun and it is 
even more prone to do this than that species. In fact the tops of 
hills and, there, the tops of trees, are about the only places where 
it may be commonly seen and caught. On a sunny day the male 
insects fly up to the tops of the hills and bask on the tip of a leaf 
near the top of a tree, sitting with the wings partially opened, tlie 
underside glinting like a new rupee in the sun so tliat, when seen at 
tlie proper angle, it at once attracts the attention and that even at a 
distance of as much as 30 or 40 feet ! It rests for long intervals thus, 
then suddenly darts off after a passer-by, following for a considerable 
distance, sometimes up into the sky, at others in a wild chase over the 
tree tops and down the side of the hill ; to return to exactly the same 
leaf, where it assumes its original pose. It may be found thus from 
about 11 a.ni. to 2 in the afternoon in the monsoon months on the 
jungle-covered heights round Karwar on the coast in the Bombay 
Presidency. In the bright spells which alternate with driving mists 
from the open sea and, often, a heavy wind, there is, frequently, an ab- 
solute lull when the heat comes down, damp, oppressive and saturated 
with moisture like a heavy blanket, over the isolated hill-tops whicli 
rear their forest covered, boulder-strewn heads along the spurs oi 
the Western Ghats in dead and mysterious silence. It is then that 
insect life really wakes up and revels in ecstasies of activity. Standing 
on a huge boulder only just below the tree-tops, may be observed 
tlie extraordinary phenomenon of hundreds of butterflies of all 
descriptions from the great Papilio tamilana with its glorious pea- 
cock-blue eye on the hind wing, with P. daksha, P. polymnestor^ 
dashing along through a small clearing in the jungle to dive into the 
shades immediately below on their way down the hill-side ; to the 
small Terias hecabe^ Leptosia xyphia and Bihasis sena fluttering about 
the ground on the edges or darting backwards and forwards in a 
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bewildering medley of colour. All the butterflies are males: half 
a dozen copper-coloured Curetia thetia, brilliant irridescent-blue 
Hy'polimnaa bolina and misippua, dozens of Catopailia, a passing, 
dai^ing streak of Cfiaraxea irmui or, perhaps, even Charaxea schreiberi, 
two or three Charaxea aXlvamaa, two or three golden Cynthia aaloma 
males with an occasional green female ; Dolcschallia polybete, KalUrm 
wardiy Athyma, Neptis, Skippers, Blues, ifec., &c. It may sound 
exaggerated but it is not ; it should be seen to be appreciated. A 
carpet of li\dng colour ! Camena argentea knows all about it, for it is 
in such places it was first caught and may always be found. The 
female is practically never seen and, until one was caught in Karuar 
on the hill-top where she had presumably, just come by chance, the 
sex was quite unknown. Afterwards another was also casually 
captured by a mere fluke, also on the hills. They were both looked 
upon as terrific prizes. That was in 1898 or a year or two previous 
to that. Great and continuous efforts were thereafter made to find 
the caterpillar and, until the year 1911, in vain. It was then disco- 
vered feeding on Viscmi angulatum at Menshe in the Siddapur Taluka 
of the Kanara District in Bombay. This Vi scum is a mistletoe, a 
parasite on, chiefly, Olea dioica belonging to the Ash family and a 
common tree in the evergreen jungles of the Western Ghats. It 
generally grows on rather sterile soil and is plentiful in the opener 
parts of the hills and uplands where the soil has been eroded and 
the rock exposed in the course of long periods of firing, hacking and 
cattle-grazing. The larva may also be found on ViscUni capitcllatinn 
which grows much on such low shrubby plants as Vitex negundo, 
though also on large trees such as Ddlbergia latifolia. the Blackwood, 
Rosewood or Shisain. is rather like the home mistletoe, 

especially in the whitish, wax-like, round fruit ; aiigulalum is always 
leafless, hanging in great bunches of long, bare, thin twigs or branches 
from the host-tree. Capitellatum has much thicker stems and grows 
upright and also has thick, very' obovatc and rather heart-shaped 
leaves. 

The following is a history of the stages of tlie larva : — 

Egg laid on 2Gth January. 

Larva emerged . . . . 1st February. 

First moult . . , . . 3rd midday. 

Second moult, eat the skin . 6th about daybreak. 

Third moult 9th at 8 a.m. 

Fourth moult . . . . llth at 8 p.m. 

Changed to pupa . . . . 17th in the night. 

The larva stopped eating on the 16th and settled down to change. 
The butterfly came out a week afterwards on the 24th. Thus it 
takes about a month from the laying of the egg to the mature insect. 

The habitat of the species is Bhutan, SikUm, Burma, Southern 
India ; and de NicAville gives also Ceylon. 
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171, Creon oleobis, Godart. Mole. — fore winj? with the discoidal 
cell and the posterior base as far as the posterior angle brilliant, light sky- 
blue ; the rest of the wing black-brown. Hind wing : briUinnt» light sky-blue 
with black-brown cilia, tipped white between the tails ; abdominal margin 
gray or cream-colour. Underside : both wings light orcnniy-brown with a well 
defined, narrow, undulating band of indian-red crossing the wings, terminat- 
ing towards the abdominal margin in a zigzag manner on tho hind wing ; near 
the exterior margins is an obsolescent browm, tranh\erso, sublcrminul lino 
of lunulos; near anal angle of hind wing tw»o black spots, oiio on anal lobe in 
intiTSpaco 2, bordennl interiorly with an orange hi nulc, outwardly the sj)aco 
jiowdered wdth white, in t<‘rspace oil jiowdercd with white.- -hVmalc. Upper- 
side : both wings ditTer from those of the male in their pakr, duller blue colora- 
tion, that colour Ixdng more extensive* on the fore wing. Hind wing ; with 
the costa broadly black, with a series of marginal, black spots on outer margin. 
Underside : both wings as in the male, but lighter in shade. Antenna* black 
banded white ; club rounded, tipjx'd broadly orange. Palpi brown above, 
white elsewhere. Head w'ith vertex grey, frons grey bordered, brown : eyes 
white rimmed, lliorax and abdomen are colourtd with r(‘d above and bc'low. 
The submarginal line is really double and iilled in whitish, plainest hind 
w'ing near anal angle. An antwiliary browm fine line bordered by a fine wdiit(‘ 
one inside in interspaces .3, 2, 1, lo. 

Cilia light brown, at anal angle mixed with white. Tail at 1 straight down 
5^ mm., at 2 horizontal 3 mm., the one narrow, the other thread-like brown, 
tipjied white Exp. 35. 

Egg. — ^Nearly hemispherical covered w'ith large, coorsii walled cells, IIith) 
in a row from the apical, central pit to the base ; tho apical depression evenly 
concavtj and circular in shajx^ and large, of the diameter of two of the cells ; 
tho walls of the colls without trace of thickening at their intersections. Suiface 
shining though not much. Colour green which shows only at the bottoms of 
the cells. B : 0*8 mm., H : 0*4 mm. 

Larva. — Tho shape is very similar to that of Tajtiria cippus with the same 
prominence of the dorsal parts of segments at the margins, tho same kind of 
“waist” at segment 8-10 but this w'ailBt rather more accentuated hero because 
the segments 11, 12 are comparatively broader; the surface of tho body is also 
similarly naked, shining-oily looking. Head rather small, shining, light in 
oolour with dark mandibles, hidden under segment 2. Segment 2 with a tumid 
margin, more or less semi-circular in gener^ outline with a deep, four-sided 
depression dorsally, this depression with a thin, white, dorsal lino joining two 
angles ; segment 3 is abruptly higher than segment 2 and overhangs its hinder 
margin with its anterior part or declivity, the dorsum being flattened and 
corrugated vAith a large, deep, transverse depression or dent ; segment 4 is 
slightly higher again than segment 3 and is transversely convex dorsally and 
forms the highest part of the body ; segments 5 and 6 are similar to segment 
4 but descend posteriorly successively and ore slightly flanged along the dorso- 
ventral margins; the body is broadest at these segments 5, 6; segments 7-10 
are narrower and lower successively and have the binder margin dorsally tumid 
and slightly overhanging each the front margin of the segment immediately 
succeeding so that, from a side-view, the dorsal outline looks dentate ; segments 
11 and 12 as one piece, broaden out laterally a lot and are much broader than 
segment 10 at their broadest part which is about their common margin. Seg- 
ment 11 is dorsally as high as segment 10 and has a small, mouth-shaped gland, 
the organs on segment 12 not easily perceptible, circular and brownish-pink 
, in colour ; segment 14 is rather narrow and square at tho extremity, overhanging 
the anal olaspors a good deal. Surface of larva, as said above, shining, oily, 
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naked except that it is thickly covered with glossy, ciroolar, convex, minute 
shagreening and corrugated pits and depressions. Spiradea are oval, slightly 
raii^, very light yellow in colour, and either yeUow or black-rimmed, those of 
segments 11, 12 situated in depressions. The colour is rather difficult to des- 
cribe: — ^that of segments 2-7, except the supraspiracular region of segment 
7 and the dorsum of segment 3 (the former brownish red, the latter also and 
soiled dorsolatorally besides), is a greenish, soiled pinkish yellow with a dorsal, 
brownish band, two obsolescent, brownish latoal lines and a yellow margin ; 
segments 8 and 9 are deep red-brown with a white, dorsal patch and dark-green 
dorsolatorally and laterally; segment 10 is rich, dark green dorsally with a 
subdorsal, whitish, diagonal lino outside which the colour is brown-red; the 
remaining segments 11-14 are soiled, translucent-looking brownish or reddish 
with the margins of the swellings much lighter ; the front margin of segment 2 
is slightly greenish. L : 18mm. ; B : 6mm. ; H : 4* 5inm. at segment 4 ; the 
height b<nng taken at segment 6-7 (which moans the common margin of those 
segments). 

Pupa, — Is also of the fype of Tajuria cippus. Head not quite hidden by seg- 
ment 2 and with two small, conical points, one on the front of each eye, close 
together and directed forwards ; segment 2 transversely convex dorsally, 
somi-circular as to front margin outline, slightly emarginate on the dorsal lino 
of front margin ; thorax humped, transversely convex, with a very slightly 
depressed, dorsal line ; shoulders rounded ; the thorax is the same height as the 
body at segment 6 ; the lateral outline of pupa diverges from shoulders back- 
wards to segment 6 ; transverse section of the abdomen is more or less circular, 
dcoroising in diameter from 0 to 10; segments 11-14 forming the column or 
|)odeHtal of varying length (in different individuals) ; this jxdestal circular in 
transverse section, slightly widened out at the extremity in the manner of a 
horse's hoof where it is attached to the leaf, supporting the whole pupa from 
fore-end to segment 10 which portion is at right angles to the pedestal or column ; 
the ventral line from head to segment 9 (end of wings) being straight ; the con- 
striction behind thorax is dorsally slight, laterally nothing. Surface of the 
pupa is finely rugose with a pair of subdorsal, small tubercles on the apex of 
thorax ; the hinder port of thorax and segments 4, 5 are roughened dorsally as 
also segments 6-9 with small, round-topped, shining tubercles. Spiracles 
of segment 2 are rather large, raised, oval, white ; the rest being of ordinary 
size, oval, white. The colour of the pupa is : — ^bead and wings as well as thorax 
green suffused with white ; abdomen yellow-green with a broad, pinkish-brown 
dorsal band on segments 7-0, margined on the front margin of segment 8 and 
hinder margin of segment 9 with velvety -black ; this velvety-black margining 
flanked by a subdorsal mark ; segments 8 and 9 have a similar velvety-black 
mark on their common margin also. L: 15 mm. B: 5 mm. 

Habits , — The larvae have much the same habits as those of Pratapa 
deva in that, on emergence from the egg, they go for buds and young 
leaves, eating at first the undersides of the latter leaving the top 
cuticle only. Generally, a number of eggs are laid on one plant, 
all singly in the axils of leaves and flowers. The full-grown larva 
crawls about the plant anywhere and may geaerally be found sitting 
on a stem eating the flowers. It is slow-moving like all its kind 
and when disturbed makes itself quite hard and drops to the ground ; 
but it must be disturbed violently to do this ; a breath or shaking 
will not do ; all the Tajuria, Creon, Camena and Pratapa larvss do 
this. The pupation takes place on the upper surface of a leaf as a 
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rule or on a stalk or stem with the head directed downwards ; there 
is no body-loop. Ants do not pay much heed to the caterpillar or 
chryslis. The butterfly flics well but does not bask openly nor is it 
found at the tops of trees. It is an insect of the lower forest strata 
and is not often seen even where it is more or less abundant judging 
by the eggs and larvco. The egg is much parasitized by small Chalcids 
and microichneumons though the larva itself seems to be fairly 
immune to parasitic attack. Ants do not trouble themselves much 
about the caterpillar and are rarely seen to visit it. The food-plants 
are Loranthus elfislicus, the same as that of Tajtiria indra — or Vismm 
capitdlaf i/m, one of the food-plants of Camena argentea. The former 
is a very common species of Mistletoe and is common on Mango trees 
and others. The habitat of cleobis is Continental and Peninsular 
India. 

172. Pratapa deva., Moore. Male. — TJppersidt : fore wing with the discoidal 
cell and the posterior base brilliant bine int<‘rscctcd by the dark mt'dian and 
Bubmedian nervuros, ooBtal margin and anterior half of wing before the 
j)osU5rior angle dark brown. Hind wing: with the middle^ from the base, 
brilliant deep blue, a broad, costal and narrow, exterior margin of dark brown ; 
along the exterior margin are disposed Bome blackish marks ; a black spot on 
the anal lobe, flurrounded with whitish ; abdominal margin pale grey brown. 
Tails two, brown ; cilia whitish. Underside : both wings very pale cream-colour 
with a series of interrupted marks disposed in an undulating line across the 
wings and terminating in a zig-zag manner abdominally on the hind wing. 
Hind wing : anal angle with a bkek spot bordered anteriorly with red and 
another of the same a short distance ofi on the exterior margin. — Female. 
Upperside : both wings paler blue, hardly metallic and with lighter brown mar- 
gins. Underside : similar to that of the male. 

Egg. — ^Hemispherical in shajie, somewhat depressed. Surface covered with 
large, absolutely regular, hexagonal cells with thinnish walls ; one apical cell the 
walls of whioh arc buttressed inside ; two and a half cells from apex to base — 
they are very large — ^but not including the apical cell ; at each intersection of 
the cell-walls is a short, jaggod-topjx^ protuberance; the whole surface, as 
seen at the bottoms of the cells, pitted minutely, llie egg is broadest at the 
base and white in colour, B : 1mm. or very near it, rather less if anything. 

Larva. — ^The larva is more or less the shape of Tajuria cipjms but there is 
no waist practically, also the tops of segments 3, 4 are not iiat as in that species ; 
bixly broadest at segment 5 and also highest ; gradually narrowing and decreas- 
ing in height up to the end, the slope of anal segments slightly steeper than that 
of preceding segments ; from segment 5 forwards tlie dorsal slope is also a straight 
line to the front of segment 2 ; body swelling out laterally in segments 4, 5, 
6; segment 2 semi-circular in outline, deeply triangularly emarginato in the 
dorsal line of the front margin ; the dorsal depression of segment 2 4-&idcd with 
a thin, dorsal line on it joining two angles, the bottom covered with minute 
hairs and coloured like the rest of the bedy ; the anal segment is rather shortly 
square at the extremity and the same, black, subdorsal, impressed lines, that 
distinguish the larva of Tajuria cippue^ running forward to the spiracle of seg- 
ment 12. The head is hidden by segment 2, round, shining, light in colour. 
The transverse section of the body is triangular, more or less equilateral, more 
or less rounded at the anig^es, the b^y being more or less oarinat^ along dorsal 
line and applied closely dong vontrum to the resting surface ; there is no doieo- 
ventral flange. Surface: dull, covered closely with minute, erect, pointed hairs 
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proceeding each from a minute, oup^ahaped baae or tubercle, the edges of which 
are jagged or dentate ; the dorsoventral margin with a fringe of fludy, light 
erect, fine hairs. Spiracles : circular, rather conspicuous, dturk brown-bl^k in 
colour. The gland an oval, transverse depression on segment 11 ; organs on 
segment 12 hardly visible. Colour is the same as the colour of the leaves the 
larva feeds on ; a kind of pale rose-madder green, velvety liking, a sort of 
brown-pink green sometimes ; always with a yellow or reddish lino nmning along 
the dorsal ridge and a yellow subspirocular line. The segments are not easily 
distinguishable except when the larva moves. L : 16 mm. ; B : about 5 mm. 

Pupa, — ^The sJtape is that of Tajuria cippus ; it is longer, however, pro- 
portionately in the thorax than that species, being the same length from segment 
5 to front as it is thence to anal extremity. The liead-irom is more or less 
ventral; segment 2 rather flat dorsally. widely triangularly omarginato in the 
dorsal line of the front margin ; the dorsal ascent the same as that of the front 
slope of thorax which is at about 45® to the surface of suspension ; thorax hump- 
ed, convex and very slightly carinated in the dorsal line with a small lump on 
the apex ; the descent from apex of thorax to the lowest point of the constriction 
is very short and is at a very obtuse angle with the front sIojk) of thorax ; after 
the constriction the ascent to segment 6-7 is gradual ; after which the descent 
over the abdomen is gradual to the anal end ; anal segment w'idenod out into a 
horse-boof -shaped dilatation, the widening commencing at segment 12 ; the 
sides of the flat-topped segment 2 widen out gradually to the shoulders ; whence 
again, the breadth increases to segment 7 which is by a good deal the broadest 
part of the body ; after that the breiulth gradually decreases to the end ; the 
apex of thorax and body at segment 6-7 are about of equal height ; from the 
posterior margin of segment 6 to anal end the dorsal region of abdomen is 
somewhat flattened, the sides nearly perpendicular to it without there being an 
angle anywhere between them however ; the ventral part rather convex trans- 
versely ; ventral line from head to segment 9-10 is straight, that from 9-10 to 
end also but these two portions are inclined to each other at an obtuse angle 
so that the head touches the surface of attachment although the rest of the pupal 
ventral line is free from it except the tail. Surface of pupa shining, glassy, 
absolutely naked ; segments 6-7 having a central ridge each which is transverse 
to the pupal length, these ridges curved with the convexity backwards ; 
one round, dorsal, small tubercle centrally on segments 2-13. Colour white, 
greenish-brown on the flat dorsal aspect of segment 2, a broad spiracular band 
on abdomen oily-brown as well as the dorsal part of segment 6 ; wings white 
with a brown, longitudinal streak down each ; ventrum white. L : 14mm. ; B ; 
6mm. 

Habits , — The eggs of deva are laid in the a.xils of leaves and flowci s 
like those of other related species. The little larva9 eat in the same 
way also : at first, when very small, in little, more or less round patches 
from the undersides of the leaves, leaving always the top cuticle 
intact ; the little caterpillar lies in tMs hole as often as not ; otherwise 
in the axils of the veins, at the base of a flower-tube, amongst the 
buds, &c. When full grown it lives anywhere about the plant. Up 
to the time, however, that it is full grown it continues to live under- 
neath the leaves and to eat in the same way except that the holes 
soon become passages and the passages become longer and broader 
with the increase in size. When full grown also it may still continue 
to lie on the underside — ^in fact generally does — eating the whole leaf 
from the edge : in doing which it hardly ever protrudes the head from 
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under segment 2 but clasps the edge vvitli segnient 2 so to speak, the 
margin of which therefore can assume any shape desirable. It is 
very diflficult to vsee as the colour is exactly that of the leaves and 
flower-bud of the plant. The pupa is generally on the upperside 
of a leaf of the plant itself or of some other shrub or plant that may 
be in the vicinity. The larva wanders a good deal in its slow, deli- 
berate way before changing. Tin* pupa is fixed only by the tail and 
is ca])nble of shivering vertically up and down from the segment- 
margin 9-10; so as to produce, on alarm, a rapid knocking noise. 1’he 
butterfly is not often seen but is the commonest of the 
PnUajHi-Tajtma group in Bombay always, of course excepting 
Tajuria ei^pus. It inhabits, in Kanara, similar places to Cawena 
urgchfeii, i.e., the tops oi hills and small plateaux on their slopes 
wdiere its food-plant is plentiful. The particular IjormifldissrurruJa 
is as common at a height of a cou])le of hundred feet from sea-level in 
Kanara on such trees as Terminalia jmnivuUUa as it is higher up and, 
as was only to be expected, the larva' were found there on it also. 
)So the female at any rate must live down there also although she 
practically never is seen except when ovipositing (laying eggs). 
The male seems to like the toj»s of high trees and may be seen any 
day in the monsoon months basking on the leaves of sucli in company 
with Caine7i<i argentea which it resembles in its habits of sitting and 
flight. The female is not rarer than the male ; on the contrary, she 
is more plentiful, as is proved in breeding by the fact that the majority 
of pupa? ))roduce that sex. Praia pa (leva is found in India, Burma 
and Ceylon. The caterpiller does not attract ants. 

26. G«»niis Tajitria. 

“■DifTt^rs from Fratajxi. Moore ( — (^amena. Hewitrton), in the abHonee in tho 
male of both the tuft of hair on the forcAving and thi' glandular path on the hind 
wing. Kore wing : broader and more rt'gularly triangular in form ; venation 
similar. Hind wing : comj»aratively naITo^^er and mon* produced hindwards ; 
diseoidal cell broader, the subcoMtal and median nervulcH emitted further fiom 
the baHe.” (Moore,) . . .in my opinion the sexual characters which 

are proftent in males of Pratapa (- ( amena) and wanting in those of Tajurui 
are very important structural characters, and had they l)een wanting in Camem 
1 should certainly and without hesitation have nin the two genera into one 
(dt Niceinlh). This is so ; they are all very like species of ('amena. the males 
are mostly bright metallic blue on the upper sides, the females generally lights 
non-metaUic blue ; the undersides axe also more or less similar ; some pure white, 
grey or brown with very well-defined lines or spots of brown or block. I'hey aro 
all strong, good fliers, frequenting trees and vegetation. The lar\’fip of indm 
cippt(s and the nearly allied melaMigma all feed on species of Loranfkm 

and the pupae are without body-band standing fiee on their tails. 

175. Tidufla indra, Moore. Male. — Upperside: both wings brilliant moipho 
blue, the margins black. Fore wing : the costal margin very narrowly black. 
Hind wing : with two tails, the lobe and two caudal spots black, border^ below 
with white. Underside: l^th wings white, the outer margins broadly brown 
euflosed with grey and crossed by a white band. Hind wing with three black 
19 
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spots, one V-like, above the anal angle ; the lobe and caudal spot black, the former 
crowned with silvery-blue, the latter with orange ; a black spot between them 
irrorated with silver, the outer margin black, bordered inwardly with white. 
Oilia white. {HemfAon). Female. UpperMe: both wings pure brown. 
Fore wing: immaculate. Hind wing: with a broad, oblong, posterior band of 
a pale azure tint, varying according to the a»i)ect to y)ale sea-green with a silvery 
reflection and bearing, at the exterior edge, three oblong, black marks of which 
the interior is deeyiost black, the whole bordered extt'rnally by a white, marginal 
line separated from the black cilia by an intermediate, black thread which is 
flexuose in the anal region ; the anal lobe bears a lunulc covered with sea-green, 
resplendent dots. Underside: both wings with tlio basal portion satin-Mhite, 
the exterior half brown with a slight violet shade ; the latter further 6ul)di\ kUkI, 
in the fore wing, by an intennediate, abbroviabnl, undulated, whit? striga, 
tHo posterior half Ixnng i)alo and the whole of the inner (tornal) angle grey. 
Hind wing : the costal area is white marked with four obsolescent, gr<»y spots 
which get faint(W as they recode from the apical angle ; the anal region is white 
and bears tvo very large, strongly pronounced, intensely black, circular, ocellate 
spots with an intermediat<N round group of greenish-silver}^ irrorations ; the 
exterior ocilliis bears internally a broad, orange lunule spreading in a radiant 
manner towards the disc ; the second ocellus occupies the lobe and is entirely 
surrounded by a narrow, annular iris of pale green-silvery ; parallel to the line 
of the ocelli, above them, three delicate, black marks are arrangwl in a series, 
the intermediate one forming an angular mark like the letter V, the latter on(‘H 
two short, oblique atriolsD ; a very faint, oblique, bifid streak htretchetl from the 
inner ocellus towards the anal angle, Bo«ly brown above, white beneath. An- 
tenn® brown with a ferruginous tip, marked underneath with alternate white 
and biwn bands. Tails whites very delicately fringed at the sides and with a 
distinct, black, medial line. {Horsjield). 

Jjirva, — Is similar to the larva of T. cippus in general shape except that there 
is hardly any “w'aist” and that the colour is altogether different. The body 
is nearly the same breadth throughout (except at segments 2 and 14) ; the dorsal 
“ teeth ” are only slightly developed, the height at segment 4 is less pronounced 
than in cippus. The head is black and shining ; the depressed dorsal, 4-8ided 
spaoe on segment 2 is dull- black ; the anal segment is sharply square behind 
and has an impressed, subdorsal, black mark ; the gland is situated on the top 
of a tumidity on segment 11. The surface is shining and pitted and corrugated 
and covered with very minute bright orange-coloured tubercules. The spiracles 
are round, bright yellowish, situated in depressions. Colour is dark chocolate ; 
the dorsal, flat surface on segment 3, 4 is shining reddish; there is an 
obsolescent, dorsal, red line the whole length of the b^y ; ventrum is rosy 
white. L. 19 mm.; B ; 6 mm,; H : 6 mm. and a little over. 

Pupa, — Shape is also more or loss like that of T. exppas but is smoother and 
of a different colour. Head hidden under segment 2, the frons inclined ven- 
trally ; segment 2 semici'rcular as to front margin, broadly and shallowly emar. 
ginate (cut out) dorsally on that margin, laterally concave on the dorsum, rather 
highly convex longitudinally ; thorax only slightly humped, evenly gently roun- 
ded, the front ascent being in the same plane as that of segment 2, about an 
angle of 70^ with the longitudinal axis, apex posterior to the line joining the 
shoulders, this a^iex the same height as pujja at segment 6 ; shoulders a good deal 
broader than the hinder margin of segment 2, evenly rounded and of slightly 
less width than the body is at segment 7 which is the broadest part ; the eon* 
striction at segments 4, 5 slight dorsally as well as laterally ; abdomen convex 
transversely and swollen out laterally, the last 5 segments 10-14 forming the 
pedestal or stalk so to speak, which supports the body ; the last segment broad- 
ened out into the shape of a horse's hoof with the suspensory surface ventral all 
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round ; ventral lint* from head to end of wings at posterior margin of segment 
8 is straight, the distance from segment 9 to anal end lM‘ing short and at an angle 
to it ; the distance from front to end of thorax is nearly half the whole length 
of the pu]ja measured in a straight lino. Surface of pupa transversely striate ' 
roughened with two subdorsal, small tubercles on each side on thorax, a slight, 
roughness on each shoulders, a ef*ntral, dorsal eoUeetion of small tubercles, 
ten in number on Hegmciits 6-9 and n spiraeular collection round each spira< lc 
of 2 or 3 on the same segment ; there are no hairs. Spiracles of segment 2 oval, 
raised, facing forwards, light in colour, rest large, oval, light, thost* of segments 
10, 11 being in rather deep depressions. Colour of pujm. is rather light yellow-- 
brown suffused dorsally with white as well as along the edges of wings ; a black 
p»itoh round the spiraelo of segment 2 and another, lateral, on each of thf‘ 
segments 9-14; another, lateral, on segment 5; the white marking and black 
patches, when the pupa js kwked at from above, resemble an old man’s face, 
or a monkey’s, the abdomeix being the foro head, the white dorsal thoracic 
marking the now*, the black marks on segment 5, the eyes and the rounded front 
margin of segment 2, the mouth. L: 15mm.;B: 0. r> mm.; H : 0. 5 mm. 

//a6if6*.-'-The habits are niucli the same as those of other members 
of the genus or those of the diftereiit species of Camena. The eggs 
are laid, always singly, but often many on the same plant, in the 
axils of flowers, on the flowers, tlieir stalks and other places. The 
young larvu) often cat into flower-buds but also live on the young 
shoots of leaves. When full-grown they live anywliere on the plant, 
among the flowers and on tlie branches, loaves, &c. The butterfly 
chooses plants near the ground as a rule to lay her eggs on and always 
selects shady spots in the jungle. It is an insect of the forest and 
hills where there is heavy rainfall and is never found in the Plains. 
It is fairly plentiful on the coast in Kanara in Bombay w^here it was 
originally bred in the height of the monsoon. It flies w^ell and does 
not like the sun ; it therefore keeps to shady jJaces, is not often seen 
except round the food-plants and never goes to flowers or, as far as 
is knowm, to w^ater. It rests with the wings closed as a rule and 
rarely basks with the wings slightly opened. It never flies far at a 
time and has the habit ot Avalking slowly about when sitting. The 
pupa is formed along a stem with the head pointing downwards and 
is attached only by the tail, there being no vestige of a body-string. 
Ants of the genus Cremastogaster attend the caterpillers. Larvae 
have always been found on the same si>ecies of TjoratUhys, namely, 
elasticus w'hich is very plentiful on Mango trees and Pipal, a species 
with smooth, hard, oval leaves often spotted with reddish and flowers 
with uo stalks in circles round the brandies. The insect is found in 
Sikkim, Assam, Bengal and iSouthern India : Kanara, Travancore 
and the Nilgiris ; the Malay Peninsula ; Nias Island ; Sumatra ; 
Borneo and Java. 

174- Talurla dppui, Aurivilllius,— Male (PI. H., fig, 63).--TJpper8idei 
both wings brilliant oyanoous-blue, the oostal border of fore w'ing and outer 
margin of both wings deep, glossy black, broadening out on the foro wing to 
include the whole outer, apical portion outside a line starting at the middle 
of the costa and ending at the tcmal angle ; the abdominal fold of hind wing 
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grey ; cilia grey ; thin tails from veins 1 and 2 of hind wing, the former the broader 
and shorter, about 4mm. in length, black with white edges and tips. 
Underside. : both wings satiny grey with a postmedial, thin, black line across 
both wingH, composed of small lunulcs between the veins, six on the fore wing, 
aeven on the hind wing. Fore wing : this postmedial series of black lunules 
beginning further from the apex, ending nearer the tonial angle, nearly straight ; 
followed by a sul marginal series of greyish, oblong spots faintly margined with 
w^hiie. Hind wing ; the postmedial seri es further from the outer margin than 
on the fore wing, more irregular in that the second pair of lunules are displaced 
slightly outwards, the seventh l)eing V-shaped with the convexity outw^ards 
and rounded at the apex ; this lunule serioB continued to near the anal margin 
by a straight, black bar of similar width, displaced slightly outwards, stalling 
from vein 1 and running slightly upwards ; outside this a more distinct series 
of submarginal, oblong, greyish spots than on the fore wing, intcmii>ted in 
interspace betw^een veins 2 and 3 by a circular, jct-bla<*k B]X)t on an orange 
patch which occupies the breadth of the interspace and is straight- 
bordered inwardly ; followed by another, rather larger, jet-black, transversely 
broadly oval s|K>t o(w*upying the anal lobe and bordered inside by an orange 
lunule and with a narrow, metallic streak on it externally ; the space between 
these two spots is a group of silvery specks on a hoary ground ; there is also, 
besides, a faint marginal series of oblong, greyish spots on both wrings. 
AntennjB abruptly terminated by a short point, brown with a ferruginous tip 
and marked on one side with transverse, greyish dots ; body greenish blue 
above, with delicate, white hairs beneath.- -Female (PL H., fig. 53a). Uppers 
side : both wings sordid white with pide azure-silvery scales at the lyases of Iwth 
wings. Fore wing: with broader, black-brown borders than in the male, but 
similar. Himl wing: the costal margin broailly pale brown; a postmedial 
series of 6 bh\ck lunules in interspaces from vein 2 to vein 6; a sub- 
terminal similar series with the two at the anal end larger, rounder, more 
prominent and pwHHied by an obsolescent brow n lunule on the lobe. Under- 
side : both wings os in the male but the marking bolder. Expanse : male, 30mm« 
to 45mm; female, 37 mm. to 45 ram. 

Hemispherical in shape, minutely rugos«*, white; under a lens the 
roughness is seen to be due to many smooth, tuberclo-like prominences. 
B. 0. 7 mm. 

Larva. — (PI. II., fig. 26). — The shape is abnormal in that the larva is nearly 
as broad at segment 10 as it is at segment 5 which is the broadest part ; it has a 
‘‘waist’* that is, being narrowed betw'ccn segments 5 and 10. The head is 
hidden under segment 2, is dark brownish -yellow in colour, round in shape, 
and shining. vSegment 2 is, generally speaking, s^^mici^cula^ in shape with a 
short, rounded, tumidity or lobe subdorsally and laterally on the front margin, 
4 in all round the free edge and it has on hexagonal dorsal depression in the 
centre with a shining bottom, this depression being nearly as long as the 
segment and half its breadth (transversely to length of larva), the depression 
having a light, dorsal lino on it ; the segment ascends gently to the hinder 
margin ; segments 3, 4, 6 rise up in steps so to speak from 2 forming with seg- 
ment 6 which is not so high os 5 a hood-shaped piece ; dorsally the body slopes 
down to segment 10, rising into a kind of knob and thence, over 12-14 descending 
In a curve to the anal extremity ; laterally, the outline of the body is : 
broadening out in a curve to segment 5, then bending round this broad^t 
part to narrow again in a curve to before segment 10, then widening out again 
rapidly to narrow more suddenly still to the rather narrow, short, trapese- 
shaped anal segment, the lateral mar^s of the trapeze being shortest, the 
posterior margin, the extremity of body that is, somewhat longer, the anteito 
margin longest ; segments 3, 4 are dorsally flattened forming a sloping, yellow 



THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA, 471 


and brown, six-Bidwl fc'ui’fuce bordered on «egmon< 4 |X)Hteriorly by a low 
tranftverfte carinatiou ; each negment b'lO Ih higher at the poHterior margin 
on the dorsum than the HUC(3tH)ding segment at the frtmt margin; the glatid 
on segment 11 is ])r<‘8ent ; tlie organs on sc»gment 12 are also present. The 
surface is shining, rather oily-looking and is more or less in’egularly eorrugated 
and pitted all over; it is quite nakinl. The Mpimclea are round, rather 
prominent and brown in coloui*. The colour of the larva is ashy grey with 
the following markings: segments 2 to 5 nearly totally suffused with dark-grey; 
segments b-10 dark on dorsal area, each AAitli a short, curved, subdorsaL 
black line, dorsum of segment 10 and 1 1 very dark ; laterally a semicircular 
patch of dark-grey reaching from the dorsoventral margin half way up the 
body stretching from the anterior margin of segment 8 to the posterior- 
margin of 10; a black spot at posterior margin of S(‘gment 12, two small, impn*ss- 
ed. subdorsal, blac'k lines on segment 14; segments (1-10 each \sith a vcllow, 
dorsal spot on the hinder margin; ventnim pallid. Sometimes the dark-gre\ 
is replaced by dark red. L. : 18 mm.; B: <i mm. at broadest part. 

Pupa. — (Pl. IL, fig. 2(ki.) Abnormal in like that of '/’. iudra, with 

a considerable, rounded constriction behind thorax and a “stalk" conqH)st*d 
of segments 12-11, the last (anal segment) spread out in tin* sha])e of a rather 
high horse’s hoof (this is, however, variable with the cireiimstunces of attach- 
ment). Ilcofl hidden under segment 2, inclined tow ards ventrum ; s«*gmi‘nt 
2 rath<‘rlong, w'ith a rather deep emarginatiem in the dorsal region of the front 
margin, the dorsal ascent is steep and in the saim* [>lancas that of the anterior 
slo]x» of thorax, the thorax very much huiiqM*d with an unteriorly-curvcHl, 
transverse ridg<* over the vertex from which the descerd to th<‘ dth segment is 
rapid: segment .1, (> again ascend in dorsal line to the middle of th<‘ latter 
segment Avhciuji^ the d(*scent to anal extremity begins gradually at lirst, then 
more rapidly ; the pupa is highest and broadest at segments, (i, 7 but nor v(*rv 
much broader than it is at (la* shoulders, the |)ortion between these }ioints 
b<‘ing narroAver gradually ; the A'cntral line is straight from head to segment 8 
then bent abruptly at an obtuse angle and is straight agaii\ to end, this angle 
of bend de(MMiding much on the length of the “stalk" whieli is very variable ; 
the dorsal s1o]m* of segments 11-14 is geiuTally straight and about 40'^ to thi* 
surface of attachment. Surface of larv'a moderately shining Avith tht* following 
transverse ridges, &c.:- the one above mentioned on the thorax; om*, eentral 
across segment (i made iiji <»f the lateral hahes, c*ach cnrvt*d eoncavely baek- 
Avards the ends of tin* eur\'cs meeting on the dorsal line ; similar bisinuatt* 
ridge on segment 7 ; s(»gment 8 again similar but the ridge less jironounccd i 
the AA'holo pupa covered with minute spots, the thorax somewhat lumpy on the 
surface. Spiracles of the segment 2 raised, loiigly oval, yt'llow w ith the surface 
much pitted. Colour of the jmpji is hroAViiish-grey bi*autifully mark(*d with 
light-green, the sides of the abdomen bright gr«‘eii ; the highest points 
Avith light brown and the depressions Avith Aclvety bla< k. JL: 15 mm. ; 
B : 0 mm. 

Hahils, — J)e Nic6ville quotes “ T, longinm is not only tlie coininonest 
and widest-spread species in the genus, but it is also one of the most 
beautiful, the blue coloration of the upperside in the male being 
exquisite. In Calcutta 1 have found it abundant on the flowers of 
Poinseltia during the winter.’’ Longinus is the old name for cipjms„ 
It does not often come to flowers, neither does it drink from moist 
sand or earth. It is generally found about foliage and then always 
foliage of trees, rarely low down ; it occasionally may be seen basking 
with its wings partly opened (only the male) but e\en that not often* 
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It flies well and strongly and never straight, but eratically, dodging 
about and settling frequently amongst the leaves of trees ; it is hardly 
^ver found at the tops of trees with the males of Cmmna deva and 
Camenn cippiis, probably because it does not ordinarily bask in the 
sun. The female is generally found near the food-plant and is not 
seen as often as the male. Neither of them is, however, rare and can 
always be had wherever Loranthns lopgiflorus, which is the common 
food of the larva is to be found ; and that means over the whole of 
India except in the absolute deserts. The eggs are laid singly on the 
young shoots or flowers. The young larva lives on the flower-buds 
or young leaves and the full-grown larva generally anywhere on the 
plant, on the under or upper surface, of leaves or on the stalks, bran- 
ches, &c. It is hardly ever attended by ants though some occasionally 
visit it. The pupa is found attached to the upper surface of a leaf, 
or to a stalk or branch and generally with the head pointing down ; 
it is fastened only by the tail and lies quite free with the head, however, 
generally touching the surface to which it* is fixed. The insect is 
found througliout India except in desert tracts, in the outer Himala- 
yas ; Ceylon ; Burma ; Malay Peninsula ; Java. 

The male and female are pictured on Plate H, figures 53 and 53rt, 
The pictures are good except that the undersides are too pink as is 
also the upperside of the female wings on the ])aler ])arts. 

176. Tajliria Jehana, Moort^ Mal<‘. Alli(*d to Tajurin cippua. Aur., but 
of smaller expanse. Male and female. Vppermle: both wings with the 
posU»rior areas slatey-blue. Hind wing ; with thn‘o black, marginal spots from 
the anal lobe. U tnUrauk : both, wings greyish creamy white. Fore wing; 
with an indistinct, black, submarginal line. Hind wing: with the submarginal 
line more distinct and zigzag, a prominent anal and siibanal, black spot, each 
surmounted inwardly by a yellow liiaiile, the intermediate space l)etween the 
sfKits black-8|M»ekk*«l. Female. Vppmide: Hind wing : with a zigzag, sub- 
xnarginal band. (Moore). 

The above is quoUnl from de Nic< ville's hot>k. He remarks : “ Tliis is doubtless 
a perfectly g<KHl and distinct sfK^cies, though it may be a little difficult to 
recognise, as both the 8ex<*fl in colouration resemble very closely the female of 
T. cippii^. Aur. The male T, cippua 'x^ of course abundantly distinct from both 
Koxes of jehfnia. Some males in my possession show traces of the submargiiial, 
brownish, zigzag hand on the up^ierside of the hind wdng, but their sex may be 
determined by the narrowness and neufeness of the apex of the fore wing.” 

The description above given fits a male and female caught in Kanara except 
that the male is as bright, metallic blue on the upperside as any specimen of 
Tnjvria cippvs, Jt is much smaller however as is the female than the corres- 
ponding species of cippus. This female altogether wants the submarginal, 
brown line of lunules on the upperside of the hind wing although the male has 
them. In the male this line, on the underside, is block instead of browm as it is 
in both sexes of cippua. The dots representing it on the upperside of the male 
are also black. The underside of both sexes are creamy- white with a sugges- 
tion of pinkish, whereas, in cippfua it is much purer light grey. The two anal 
spots ore present and prominent in both sexes ; the lobe is exactly as in cippus. 
Apparently the portion of the submarginal line on the underside between veins 2 
and 3 (in interspace 2) is always lunulate outwards in this latter sjieoies whereas 
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it is straight in jeham. Head block, the frons broadly white at sides and the 
vert-ex also whito ; eyes bordered white ; antenniwe, orange, palpi and 
abdomen black above, the first speckltxl with white, the alKlomen with bluish 
hairs at base and on thorax ; beneath all pure white. Expanse : male, 20 mm ; 
female, 34 mm. 

The species has not been bred and is very Keare<* in Bombay as far as is 
known. Do Niceville gives the distribution as JalTna in (Vylon; Lucknow, 
Poona, Bombay, Mhow, and says that ho hail sjHs imens from Mnsuri, Bhola- 
ghat, Malda, Ikirrackpur, Orissa, the Shevroy Hills and Batnagi. To u hjeh 
may now be added Kanara District, 

27. Oenus Avun.ws, 

“ The goiliis is a most compact one and no one can failinstnnth to recognise 
any spisiies belonging to it, all having a facies peculiarly their oun. In the 
great number of sjx'cies the males have (ho ui)|XU‘8ido must beautifully ghjssed 
with rich, irridescont blue, which is only visible in certain lights. In no female 
(hws this coloration occiu*. The male has no secondaiy characters. In the 
case of sjM'cics which have no blue coloration in the mah*, the male can be 
known by its more pointed fore wing, with the outer margin nearly straight ; 
the female having the ajH*x more rounded, the outer margin convex and the 
wings generally broader. All (he spM-jes /mic /7/c nndirf^ide tr/ufrsed hj/ ^several 
hands, usually of a darker rnlour than the y round, often outicardly defined with 
black, htaring a medial, metaUic -sit very tin**. The anal angle is produced into 
a lobe which is usually marked with orange on both sides and licars (mo black 
spots. All the sjHJcies have two tail** besides and thc‘ abdomen is strifx‘d. 1’he 
(light of all the s]xieies of the genus is immensity rapid and ran barely be fol- 
lowed by the eye, but they seldom fiy far and frecpjently sdth* with closed 
wings on low-growing fiow'ers and bushes. In Sikkim males may hc‘ taken 
in large numbers sucking up moisture on damp spots in the jiaitially dried-up 
be<ls of streams, &c. Sjiecii's of the genus ap|)ear to occur almost overywdiere : 
in the plains they arc found even in the desert tracts as w'l'll as in the regions of 
heavy rainfall and jirofuse vegetitinn ; in the Himalayas they occur tliroughout 
the outer ranges up to an elevation of 8,000 feet.” 'Phus do Niccville. They 
also occur on the sandy sea-shores within a few" fee t of high water-mark. 
The above italics are not de Nic 'villes. The undersides are the chief eharac- 
toribtic of the insects and, once seen, cannot be mistaken. 'Phe outer bound- 
aries of the bands are always very distinct and generally ditierently coloured 
to the ground and the silver middle line is ahvays n striking feature — a glance 
at the figures of Apkiaeiis mlcanns, 52 and 52a of Plate G will give a goml 
idea of this. The larva is also a tyfa* by itself. Jt is rather oblong in form 
with the dorsal line straight, the head never completely hidden under segment 2, 
the surface covered with a clothing of minute disc or star-top]>ed hairs or 
tubercles and a few somewhat scattered hairs round the body and the months 
of the orgmiH on segjnent 12 prolonged into short, permanently exserted cylinders. 
All of them are attended by ants as far as is known and ])robably have many 
different foodplants. The genus “is particularly w"ell represented in Africa*’ 
{Distant), “one or two occur in Persia and Asia Minor, about 20 h«ivo bi*en 
recorded from India, several occur in the Malay Archipelago. Mr. MiK)re has 
recorded six from Coylon,” {de Niceville). Do Niccville saj’s “ 30 have been 
recorded from India ” but he himself only enumerates 23, some of which 
are rather doubtful ; so, presumably, he meant 20. 

176. Aphnatuf vulcanuti Fabrioius. — Male (PI. G., fig. 52) and female 
(PI. G., fig 62-a). Upperside : both wings fuscous fringed with hoary, some- 
what shot mth violet in the male. Fore wing : w"ith four abbreviated, un- 
equal, undulate, fulvous bands. Hind wing : with a fulvous, anal patch marked 
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with two black ocelli or spots, the inner one capped by a silvery lunule. 
Underside : both wings sulphur-coloured with broad, fulvous facia? or bands, 
each adorned with an interrupted, medial, silver line and bordered with a sub- 
undulate, black lino. Fore wing : with the bands six in number ; the two 
exterior, one marginal, the other submarginal, complete, puroUol with the margin, 
the outer unadorned ; the third diagonal Hubstitute, almost halved ; the fourth 
completi? and bifiu*cated from near the middle of the disc upwards to costa or 
there may be two : a short one, diagonal, from the costa to the end of cell and a 
complete one parallel to it and inside from costa over the dlscoccllularH to iiuicr 
margin ; thd fifth almost halved, broken off towards the anal area ; the sixth 
basal, also oblique, the shortest of ail. Hind wing : also with six fasicflp: the 
outer two marginal of which the one is interrupted ; the second, complete, 
archedly pnxluced to inner margin : the third hal\(‘d, joined with the second 
at mid^e ; the fourth and fifth complete, suddenly inflected in the anal region ; 
the sixth narn)W, basal, contiguous to the body ; the anal region fulvous, bear- 
ing two most black, occj^dlar dots. TCxpanse : 20-40 mm. 

On the underside of the hind wing, instead of the terminal band there is 
a row of elongate, bhi^k spots in the interspaces followed by an anicoiliary, 
fine, black line. Cilia of both wdngs, above and below, nearly pure white with 
their extreme bases, black. Two thread-like tails to the hind wing, one directed 
Kiraight down, the other out diagonally »id<‘W'ay8, the one from the end of vein 
I the longer, the other from vein 2 only half tlu‘ length, both orange at the 
base, bla(!k in the middle and white at the end. Antenna? black, banded liiiely 
white on the sides, the top and l>otti>in immaculate ; the club long rounded, 
the tip orange. Palf)i black above, the i)oint of terminal segment orange- 
tipfied, the sides of second joint silvery ; abdomen brown above, reddish at 
sides, banded very light yelUnv ; thorax bluish-grey. All these >ery light 
yellow below. There is a slight fringe of longish hairs along the inn«‘r margin 
of the fore wing. 

The above dcscri])tion is fnore or less that given by de Xiecville ur.der 
Horsefield’s name. He says “Variation smns to ha\e simply run riot in 
this species as exemplified by f’ejlon examples. There are males <*ntirely 
black above with no orange bands and others with us many as fi^e on the fore 
wing. Some males are glossed slightly with irridescent blue on the hind ning, 
a very unusual feature in this s]»eeic8 ((’olonel Swinhoe |K)SHesses a male from 
Mhow which is similarly glossed and f have one form Simla, one from Barra(‘k- 
]mr and two from Bangalore), but tlm markings of the underside iindoubtc'dly 
proclaim them to be A. vvkanus ; lastly the markings of the underside vary 
from broad, almost confluent, deep-red bands to narrow, ochreous ones ; 
the two short, discal bands on tlie fore wing are sometimes free, sometimes 
joined to the third and sixth bands resiK‘ctively, likewise the fourth band on 
the hind wing is sometimes fr«'e, sometimes joined to the fifth. 1 have entirely 
failed to split up these varying forms into distinct species as they run one into- 
another in every direction.” Which is all very true. The markings are most 
variable and it would be next to impossible to make any one description to fit 
all the vagaries. 

Bgg, — ^Dome-shafKHl, broadest just above the base. The sui-foce covered 
with 4 and S-sidcnil, deep, coarse-walled, flat-bottomed cells ; about 6 from 
top to base, the top cells being the smallest ; all irregular in size ; on apex is 
a circular, rather large, flat-bottomed depression ; at all intersections of cell 
walls there is a thickening not amounting to a rising or spine ; surface shining, 
(’olour green with the cells-walls all enamel- white. B : O. 8mm ; H ; 0. 6mm. 

Larva, — an unmistakable Ajphv(eus in shape. The body is more or less 
parallel sided, somewhat feebly convex transversely, flattened ventrally ; seg- 
ments 2 and 14 rather broad ; the former of ordinary segment-shape feebly 
tansversely convex, somewhat thickened on front margin, indented in dorsali 
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lino on the front margin, the thickened margin slightly turned ujj — there is 
no dorsal depression ; the anal segment squarish, the lateral eorners, however, 
broadly rounded and the posterior edge even perhaps a little eoneave : the 
sides of the segment even slightly, also, converge forwards : the dorsum is 
moderately flat; the dorsum of segment 2 is {erhaps a little eoneave longi- 
tudinally. the front margin of segment suddenly a little higher in level ; 
there is no sign of segment 13; segments 3-10 all of the same breadth and 
height, the last being a little lower than 0; segments 11-14 sloping to the 
somewhat turned-up, hinder margin of 14; segment 12 bears the cylindrical, 
prominent, permanently exserted little towers froin which the white-pink 
cylindrical organs are protruded occasionally ; these towers an' obliquely 
tnnicated at the top and bear four or live 8im])le, eylindrienl, S(piare top|)ed 
(not poirit<*il that is), longish hairs around the edge ; there is not a vestig<‘ ot 
a spiracle to be seen on this segment 12; segment 11 has tin' hinder margin 
displaewl forwanls somewhat just in front of thc'se towers so that tlu'reis a dee]> 
fold just before it on e?ich sidt* at the bottom of which is jdaced the spiracle : 
the gland from which the honey is exud<*d is very short tranH\crsely and ])lnced 
on the back face of a slight dorsal prominence ; immediately before each lower 
of segment 12 is a small round swelling with sonn* of the translucent, simple, 
truncated hairs on it ; the other segments are normal, segment 10 a little longer 
than 0. Heari only semi-hidd(‘n, rather large, shining black in colour with a 
large, triangular ely])eus : the surface smooth except on the basal half ot the 
face where there is a dens(‘ clothing of whiH*. very minute, line, somewhat 
appre8H(*d, braiK'hed hairs ; colour of labrum light, ligula brown, basal antennal 
joint red, second joint blackish ; mandibles dark, t*yes light. Spiraclea small, 
nearly round, slightly coinex, light brown or yellowish: these of segment 2 
slightly larger, Siirjare of lar\n dull except on doisum of ^<'gmenl 2 and seg- 
ment 14 which an' shining e\en underpcath the clothing: this clothing 
consists of a dense covering of minute, blanched (sometimes disc-top};ed) 
hairs : tlu' vast majority of them stcmlc'^s or nearly so, most of them glassy- 
shining : some black ones mixed w ith them : thcj-e hairs shortly but disti^ctl^ 
stemmed in the spiraeular regions of tin* body ; a fringi* of a single row’ of much 
longer, minutely feathered, erec‘t, truncated, white haiis on dorsoventral margin 
allround the body; the hairs being lather spai>e, longest and densest at both 
ends of body — none of them being even half as long as the brdy is wide; there 
is a row of some (i simjile, translucent, tiuruuted, eyliMlrieal hairs Ictween 
the tow’or-bases and there are a f<*w' imu’h shorter ones across lady on each 
segment near the hinder niar’gin. each segment 2-11 has a dorsal, ciieular 
central depression or dent on it. 3'lie roloitr of the larAa is green (sometimes 
grey-brow^i) with a darker green dorsal lin- eeritr’<d by a th n white one (or a 
dark green, narr’OW' band centred by a white line), an ii'distirat lateral, 
w'liite line with a black sjiot beneath and tmiehing it cjii segn^ei ts 3, r» 10; 
also a darkish green, indistinct, supra spiraeular lii’c ; anal segment dorsalh 
all shining dark-brown with lateral brown line fli^<‘rgillg ot the ends parallel 
to the outer boundary of the dark-hrown area ; lowers of segment 12 and 
area between them dark reddish brown; segment 11 with a ler g Irdiiial 
dorso-lateral, very broad reddish-brown bard; the wliole of segmeit 
2 and the front margin and lateral region of segment 4 both rt'ddish- brown ; 
these reddifih-browri parts shagreened with the little sihery star-branched, 
stemless hairs; true legs shining green; prolegs gri*eri. L : 18 mm; H; 
4-5 mm ; H : 33 mm. 

Pupa , — The sfutpe Is that of any ordinary pupa of the Zizera-Pohfomtnalufs 
group ; the 13th segment is very large though not jMrticularly broad, convex 
both longitudinally and transversely, forming the rounded end of the pupa 
with the anal segment right underneath it ventrally ; segment 12 is a short 
band, loss than half the length of segment 11 which is shorter than 13 ; segment 
20 
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11 has the spiracle situated at the bottom of a oonsiderable highly-shining 
hollow which is characteristic. The front end of the pupa is blunUy rotmded; 
the shoulders somewhat suddenly prominent though rounded, and the pupal 
breadth at these shoulders is very little, if any, narrower than at middle ; the 
thorax is somewhat prominently “ humped and long ; the head vertex is 
long and per|)endicular to the longitudinal axis of pupa, its hinder margin 
curved convexly backwards ; segment 2 is a broadish transverse band, flattened 
dorsally with a depressed, dorsal dent from front to hinder margin and is in 
a plane inclined at an angle of 45^ to that axis, the hinder margin straight ; 
the thorax has its middlo portion parallel to that axis, the hinder and front 
slopes at about 30® to the axis, its hinder margin nearly triangularly bent 
except that it is rounded at the apex (of the triangle) in the dorsal line, 
this hinder margin meeting the wings in a deep, rounded angle of about 
60® ; segment 4 is short in the dorsal line, long laterally ; the proboscis inside 
the meeting point of the antennte (which only rojvches to within tw^o-thirds 
the distance from mouth t<» end of w’ings) docs not nearly reach tho end of 
the wings, pupa highest at thoracic ajiex broadest at segment 7. Spifade/t 
of segment 2 narrow, oval, black, hardly visible ; the rest small, roundly 
oval, raised somewhat, red -brown or yellowish. Surface of pupa shining, 
smooth except for some minute, H])arse, erect, white hairs only visible with 
difficulty under the lens and a slight depression laterally alcove each spiracle 
and a dorsal, central dent sometimes on segments C-8 ; there is also the 
large spiracle-depression on segment 11 mentioned above; there is no sign 
of the I2th segment organs or the gland. The colnvr is either dark rt'ddiah 
brown or grass-green ; in the latter case tho abdomen with a yellowish 
tinge ; a lat<*ral, blackish, subcutaneous spot on segment 2, another smaller 
one at spiracle of segment 2, a brown sjiot at spiracl<‘ of segment 6 ; a 
dark green dorsal, abdominal line. L: 11 mm; 11: 4*5 mm. at segment 7, 4 
mm. at shoulders ; H at thorax : 3*5 lum. at 7 ; 3*75mm. 

Habits.- The eggs are laid anywhere (axils, lenvcH, stalks, dry 
sticks) on practically any plant whore there are ants of the genus 
Cronccstogaster-^ m x^rticular 'species probably. The ants look after 
the little larv® from the first and these do not get on well without 
them. Wlien tliey grow larger tliey make little cells for themselves 
in any crease or hollow they can find in the leaf-surtace, fastening the 
edges of the cell with silk and lining the inside thickly if somewhat 
slovenily, Tlie pupation takes jJace in the cell at the end of the 
time and the duration of the pupal stage is about 10 daj"s. The 
pupa is attached by the cremaster as well as by a body-band. The 
cell made by the larva is rather like those made by spiders, untidy 
and irregular and is used as a permanent abode, the inmate going out 
to feed on the undersides of the leaves, always leaving the cuticle 
of the uppers! le intact, even in the iull-growm state. There are 
always many ants attending and they climb all over the oaterpillers ; 
a half dozen may sometimes be seen on one at a time. The butterfly 
is a strong flier but does not ordinarily fly far ; gets up suddenly and 
drops suddenly to the ground or on to a bush or plant near the ground 
when <listurbed. It basks on low plants, sitting with the wings well 
of)ened though never flat; rests with them dosed over the back; 
goes freely to flowers and is easy to capture when thus engaged. It 
is one of the commonest of lycoenide butterflies and may be found 



THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA . 477 


practically anywhere in India, (except in the eastern Himalayas and 
Assam and does not extend to Burma), in desert 8incl as well as in 
the heavy rainfall regions, as for example, the Western Ohats in 
Kanara in Bombay ; and it Is just as plentiful there on the sandy 
shore of the sea-coast as in the open parts of the jungles on the crest 
of the ghats, 3,000 feet above. The pupa is sometimes found in 
withered leaves on the ground below the plant. It is attached by 
the tail and fixed by a body-band. The foodplants of the larva are 
varied and seem to depend upon the presence of ants more than 
upon anytliing else. It has been found on CanOuuhi mrviJUynim^ 
Zizyphus rugosa midjujulxt, Allophtfllas cobhe belonging to the families 
RutdCfW, Rhammcece and Sapwdiwew respectively and de Nicevillc 
mentions having reared it on ('Urodendron niphonanihus in Calcutta 
iVerbemwew). The butterfly exists from the outer ranges of the 
Western Himalayas where it is rare down throughout Continental 
and Peninsular India but not in the Eastern Himalayas, Assam or 
Burma; Ceylon. It is said not to exist in desert traits but it is 
plentiful enough in Sind. 

177. AphnsBUS iohlta* Horsfield. — Malo and fomale, VppfrAu/e : both 
wingH dingily fuHcou» clouded with whitish, fringed with hoary-whitiNh ; darker 
to black in the male. Fore wing: in the male, from base to middle shining violet ; 
in the female with the fasoiff of the undcraide, showing through, obsoletely 
streaked. Hind wdng : in the mule, from base to middle shining violet ; in the 
female, like on the for<‘ wing, with the fascia* showing through, obsolctely 
streaked ; a large, triangular, fulvous, anal ])ntch in both sexes, bearing two 
black lunules inwardly irroralcd with silver; an inner, larger, liinular oocIIuh 
on the lobe. UtuUrside : both wings yellow with fulvous or red, transverse fasciae 
eentrcxl with dull silver ; in the innlo retldish-jnirple ; the marginal one simple, 
sometimes circular; the others with the medial, continuous or \ cry little 
interrupted dull silver line. Fore wing; with seven fasciae, two marginal 
eompleto, the exterior unadorntd; the third and fourth shortened and oon- 
huent beyond the disc ; the fifth oomj)let<‘, tending towards the anal angle ; 
the sixth halved, terminated at the fuscous band of the ]ialer, anal area ; the 
seventh basal, smallest. Hind wing : wfth six fascia* ; the tw^o marginal, ])aral- 
lel, the inner one complete and produced curvedly towards the inner margin ; 
the third halved ; the fourth and fifth complete, abniptly inflected up the inner 
margin in the anal region ; the sixth basal, short ; the anal region deep fulvous 
margin in the anal region ; the sixth basal, short ; the anal region deep fulvous, 
bearing two small, black ocelli, the exterior, between the tails, oblong and 
inwardly increased by a silvery band, the innermost larger, angular, ])Jaced 
on the lobe, bordered by a short, interior, silvery line. Antenna* black, w^hite- 
banded at sides, with the club orange- tipped, long and gradual, ('ilia of both 
wings above and below greyish; a fine, jet-black, antcciliary line to both 
wings below ; the tails black with orange base and white tip, the one at end 
of vein 1 straight down, 5mm. long, the other 4 mm., at vein. 2 Head with 
vertex yellowish, but collar black ; Irons white centred broadly black with some 
rusty hairs ; eyes white-rimmed. Palpi black above ; thorax bluish ; abdomen 
block dorsally, lateraly red. Below ; all very pale yellow ; inner margin of fore 
wing with a long, brown fringe. 

The description is mostly in the words of Horsfield from de NiccviJle’s Butter- 
dies of India, Burmah and Ceylon. Horsfield is further quoted assaying “A, 
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lohiia, HorsMd* has the upperside brown, slightly variegated with grey, especi- 
ally in the female and marked with a few obc^lete Imnds of a deeper tint ; 
underneath the bands, combatively with A. vtdca7ius, Fabricius, are narrow 
and wholly without any blaok, marginal thread ; the bands in the forewing are 
seven in number, besides an obsolete, basal, angular spot, the third and fourth 
tire abbreviated^ convergin^^ approximate or confluent behind the disc ; in the hind- 
wing ike third is postmedial, regularly transverse and withmd any tendency to the 
second, imirginal Imnd : in the character of the fourth and fifth bands this species 
agrees with A, mdcanus, while both differ decidedly from A, syarna, Horsfield.*’ 
Then de Niccville adds A. lohila is a S]iecie8 which presents considerable diffi- 
culty as, in the largo area which it inhabits, it shows much variabftity. Two of 
the forms have boon figured by Mr. Hewitson ; in one the red bands of the under- 
side are verj^ narrow and the two, short, diseai ones of the for<»w'ing well separated. 
I have seen no variety of this figure in India agreeing with this figure ; it is possi> 
ble it may bo the Sumatran form as Hewdtson gives Sumatra and India as the 
habitat of this siiocies. The other figure shows all the bands very broad and 
of a deep red, the discal bands confluent ; this appears to 1)6 the form occurring 
commonly at Rangoon. A form intermcKli ate between these two extremes is the 
common Himalayan one. Until recently. A, Inhita w'as the name by w^hich Indian 
specimens of this spi'cies wen* kllo^vn, though the type was described from Ja\a. 
Mr. Moore has howevtT Heparate<l off several of these forms and described them 
as new species; but, I think, on very insufficient grounds. As lately as J88fi, 
how'ovor, he gave lohita as from Mergui and his s|)ecimens from that locality are 
now before me. 1 cannot find that they differ in the smallest degree from Sikkim 
specimens of this species which he has nanuHl hiwalaya^ius for me. From f'eylon 
ho has described A. lazularia. 1 cannot find in his description or in Kj)ccimens 
of the species the slightest character by which they can bc‘ separated from .^1. 
lohita, and Mr. Moore m his description of the s|)ecies admits its variability even 
from such a restricted area as (’eylon. 1 hav^e kept the A, concanu^, Moore, 
as a distinct species with considerable reluctance, the species having the ground 
colour of the luidersides reddish-ochrc'ous instead of yellow as in typical A, 
lohita ; though Mr. Moore, in describing A, lazularin, says that this red form is a 
variety of that species only and occurring in the male; also A. zoilu'*, Moore, 
which appears to be typically confined to the Andaman Isles, and may be know n 
by the bands of the underside being black instead of ri*<l, but Mr. !Mcx)rc records 
this s|)ecies from Mergui and the B|)ecimen before me is perhaps nearer to zoilv^s 
than to typical lohita as the bands are black tinged with led ; and I |)Ossess a 
single female specimen from Ue;ylor\ which exhibits exactly the same eharactci : 
lastly A, zehrinus, Moore, from CVylon. which T have not seen,'’ 

From all of whii’h will be seen that these Aphntevs butterflies are veiy v’ariable 
and it is difficult to get one description that v\ould fit all individuals of any 
species. 

Larva ,— a typical Aphmrus larva ; in shajtt ; more or less parallel-sided, 
segments 2 and 14 rather narrow, the head never completely hidden under 
segment 2 and the two organs on segment 12 with permanently exserted, short, 
cylindrical towers. Head larg<», nearly round in shape, somewhat depressed, 
shining, dark brown in colour with the face blac*k ; the dorsal line slightly de- 
pressed, with some few liairs at the ely|)eu« and moiith-aiierturc. J^gments 
distinct especially along the dorsoventral margins ; segment 2 is transversely 
rather narrow, somewhat longer than broad (about equal to the anal segment 
in breadth), concave longitudinally, the margins being somewhat turned up, 
smooth with a shining, r^-browm border, with a fringe of long, dense, feather^ 
or minutely bristle-bearing hairs on the lateral and anterior margin ; these hairs 
some brown, some translucent- whitish and of different lengths ; anal segment, 
sloping very gently backwards, has a large, shining, smooth, dorsal depression 
occupying nearly the whole surface and bordered thinly light, is rounded 
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at the extremity rather broadly and hoM hairn on the margin like negmeni 2, 
the body ia transveraely convex, longitudinully and doraally strai|^it from 
segment 3-12; Megment 13 is visible dorKally; segment J2 very short, 
the organs provided with a permanent!}^ exserted, cylindrical, longish tube 
with a den^ite edge to the o])ening, and some hairs round the mouth, from 
which is protrudt'd a short, white body with a brush-end ; the gland on segm<‘nt 
11 is transverse, close to the hinder margin and not easily seen ; ventnim flat. 
Surface of larva is covered with minute star-toj)pe<l, silvery hail’s or tubercles, 
those on certain places taking the colour of the ground ; a dense fringe of rather 
long, white, erect hairs all round dorsoventral margin as well as transversely 
across segment 13 between the bases of the organs ; on the dorsum of segments 
4 to 9 there may be a central, depressed-looking, circular, black mark. Spiracles 
quite large, ov^ and the colour of the body. Colour of Inidy is grin'll isli (‘ovoi(*d 
all over thiekly with brow'u speckles (or smokey- brown) ; the whole bedy dorsally, 
as far as a lateral line, dark-grey ; a double black dorsal line (or none); 
each segment 3-9 may have a red-yellow mark along posterior margin, one on 
each side of dorsal line ; each segment 3-11 may have a short, dorsolateral streak, 
white or a white* spot on a dark ground; front margins of segments 2-4 also 
reddish -yellow and the occjiput of the head may be the same colour. L ; 20nim. ; 
B ; 4mm. ; H : 3* 5mm. 

Pupa, — ^The ahape is moni or less normal excep't that the anal segment is 
somewhat horse-hoof-shaped ; the body rather narrow. Segment 2 eoinpara- 
tively rather narrow and short, hiding the head from above, transversely convex, 
semicircular in front, slightly carinated in the dorsal line (very slightly), slight- 
ly triangularly emarginate in dorsal line of front margin ; the head has the frons 
in a place jierpendicular to the longitudinal axis of thepupi or even a little in- 
clined ventroUy, the frons rounded and high ; the lateral margins of segment 2 
are parallel, the shoulders somewhat prominent and a good deal bi-oader than seg- 
ment 2 and are lumpy-rounded, wings having their inner margins also parallel 
from shoulders to segment 8, the abdomen yierhaps a little broader than should- 
ers about segment 8, then decreasing to the end w'hich may either be somewluit 
turned under or not and is slightly horse- hoof sha])ed as far as the lost segment 
is oonceniod ; the dorsal lino of segment 2 rises very gradually towards hinder 
margin ; thorax only slightly humped, the dorsal rise from segment 2 gradual, 
the apex rather for back with the descent to segment 4 short and steep, the 
dorsal line perhaps slightly carinated, convex transversely ; the dorsal line of 
abdomen afterwards curved to end in a quarter-circle ; the slope of the “ horse- 
hoof ” is steep and the suspensory surface on its ventral aspect is long and 
narrow ; the wings and segments all well-marked ; gland-scar a transverse slit ; 
organ-scars raised, circular with a hole in their middle. Surface very shining 
with a clothing of rather sparse, very minute, short, erect, dark hairs, especially 
dense round the spiracles. Spiraclee of segment 2 hardly noticeable; others 
small, inconspicuous, oval, convex, colourecl like the body. Cohur dark brown- 
red or brown-olive with the sides of abdomen and ventnim lighter-yellowish ; it 
is specklod-looking. L : 13mm ; B ; 4* 75mm ; H : 4* 76mm. 

Habits . — The eggs are laid on trees where there are ants of the 
genus Cfeirmiogasier\ the larva) live, to the number of 2 to 4, 
huddled close together in dead, dry leaves wliere the ants build tem- 
porary sheds over them to protect them ; they eat the substance of 
the leaf without touching the upper cuticle — they are generally 
found on fairly old leaves, but if given young, tender leaves they will 
cat like any ordinary larva ; when full-grown the larvae make cells 
for themselves by loosely drawing the edges of a leaf or part of a leaf 
together in a careless-slovenly way. They may pupate inside such 
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a house or they may go of! and change in a crevice somewhere. 
The suspension is by the tail only and the pupa touches the surface 
only with the liead and tail so that daylight can always be seen below 
it. The butterfly seems to be an inliabitant of the rain-forest 
country altogether and it probably never ventures anywhere near 
the Plains. In Kanara in Bombay it is found chiefly in the evergreen 
jungles on the Western Ghats and is, there, not rare though by no 
means as common as mlcanus is a hit further out in the opener cotmtry. 
It is, of course, very strong on the wing but never flies any great 
distance as far as has ever been observed, nor does it ever keep long 
on the wing like certain butterflies (Skippers, Di$coj)hora, Eupluia, 
&c.), beating backwards and fo) wards over the same ground. When 
put up out of foliage it darts off and disappears into the leaves and 
growtn a bit further on. It does not go to the tops of hills and trees 
to bask cither though it basks on the leaves of bushes in thick places 
in the jungles when the sun is hot and the atmosphere steamy and 
dajnp. It does not, seemingly, like wind and exposed places. It is 
not often seen though it conies readily enough to flowers of such low^ 
shrubs as Leea, AUophyllv^, &c. It may then be caught easily enough 
for it is not quick at rising whatever its character may be wJieu once 
on the wing. With regard to the form concanus which de Niceville 
says he has kept as a distinct species with oonsiilerable reluctance, it 
was bred in Kauara from larvae that were practically identical with 
those of lohila ; also in the particular locality where lohUa constantly 
bred out from the larva? found, the forui concanus was about the only 
one to be caught outside. It is certain then, or nearly ceitaio, that 
concanm is the dry-weather form of the other for the insects were al! 
bred in the month of February, and caught. The atmosphere in the 
cages in the bungalow was much damper than that outside and, 
certainly — and it is believed that this is the determining factor for 
the difference in form — ^the food given in captivity was of the youngest 
and tenderest. Outside there weie few new shoots and the majority of 
the larvae must have had to content themselves with what leaves 
they could get at, mostl)% then, old and tough. Description of the 
larvae obtained in February were carefully kept and they differed but 
little from those obtained in the monsoon months in other places — 
the differences being in colouration only which is variable, as is well 
known, with temperature and humidity. As luck would have it no 
completely authenticated eggs could be obtained of either form so 
that absolute certainty is still a desideratum. However, as far as 
the writer is concerned cotumius is the dry-weather form of the 
wet-season lohita. The foodplant of the larva} is, ordinarily, Termi* 
nalia paniculata but they have also been bred on Dioscorea penks- 
phylla, always and invariably attended by ants. 

Aphnmus lohita is the commonest species in Sikkim ’’ according 
to de Nic6ville. He further states that it occurs throughout the 
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Himalayas and in Assam, Burma, Malacca, Penang ; Orissa, the 
Nilgiris and Ceylon. It is also found on the Western Ghats in 
Belgaum and Kanara in Bomliay from sea-level up to 3,000 teet. 

178. Aphnaeiif llllacinut, Moore. — Male. Uppemde : both wings brown. Fore 
wing : with the basal area, including the cell, pale lilacine blue : a blackish spot at 
the end of cell. Hind w'ing *. the basal and medial areas jiale li lac ine- blue, anal lobe 
oehroouB with a very small, silver^sja^cklcd, black spot. UmJernide : both wdngs : 
pale brownish-ochrt'ous. Fore wnng : with two black rings in the cell, a band 
at the end of the coll dilated beneath and extending oblhpiely to the siibmedian 
nervure ; a ringlet spot beyond the end of the cell ; an up|)er, discal, inwardly 
oblique, double ringlet-8ix)t and a submarginal, broad, chain-like band, the lower 
ends dusky : each traversed by a silvery streak. Hind wing w ith very indistir.ct 
traces of darker-coloured, transverse, subbuHal, diseal and subnmrginal bands 
which are traversed by silvery and black streaks ; anal s]X)ts minute and 
silver-speckh'd. The silvery streak traverses the middle of the markings, 
except on the subinarginal hand of both wings where it exUmds along the border. 
Female. Uppemde : both wMnga dull brown and of course lacking the irrides- 
oent, blue colour present in the male; the wings bi*ouder, the outer margins 
much m(»re convex. Umhrfdde : both w ings as in the male. Expanse : male, 
28-35 mm ; female, 30-40 mm. 

The description is taken from de Niceville's book. He says it is a vari- 
able species, like all the rest and that it has been found only at Bholaghat, Malda, 
Boml^y and Mhow' ; that it is “ cpiite j)Oculiar, and has no near ally.” Nothing 
is known as to the transformations. 

179. AphiiMUS iotis, Ilewitson. — Male. Upperside : both w ings purple violet- 
brown or black ; lower discal areas glossed with brilliant ultramarine blue. Fore 
wing; with a small, triangular, orange-red siM)t, Hind wing: with the anal 
lobe also r(id‘, 8[K)tted wdth black. Undemde : both w'ings pale, dull sulphur- 
yellow, the transverse markings of a slightly darker ochrt'ous -yellow', all with a 
black-bordered line and nu*dial, silver streak ; exterior margins w ith a row of 
slender, black spots. Female. Upjjerside : both wings brown, basal areas 
greyish vinous-brown. Fore w'ing : w ith the orange spot large, broad, obliquely 
divided and occupying the discal area. Underside ; as in the male. 

The above is Moore's description of the Ceylon insect contained in do 
Nic($ville*8 book ; it is complementary to the following original descriptions of 
Felder and Hewdtson, written in 1858 and 13(55, respectively ; — 

Male. — Smaller than the female of Hewitson ; with the fulvous spot on the 
upperside of fore wing smaller or wanting ; the anal 8()ot on the hind wing dull 
ana smaller. Underside: brownish, the transverse^ bands paler and broader; 
the anal spot of the hind wing also much smaller, rounded and obsolescent* 
Female. Upperside : both wings rufous -brown. Fore wing : with a large, 
medial, orange space, a spot in the cell, an oblique, transverse band in the 
middle, a single spot near the costal margin, followed by a short band of two 
spots and an oblique band (which borders the brown of the outer margin and 
forms a triangle with the medial band), all dark brown. Hind wdng ; with the 
space between and above the black anal spots orange. Underside : both wings 
orange-yellow, with the transverse ban^ rufous, bordered narrow'ly with 
rufous-brown, traversed by spots and lines of gold, the submarginal band 
composed of minute brown spots. 

Antennas black, the shaft banded white at sides ; the club stout, rounded, 
orange-tipped. Cilia in both sexes, above : white with fine, anteciliary, black 
line ; below : sullied greyish. Palpi black above, silvery at sides of second 
joint at end, thorax greenish blue above ; abdomen red with a black, dorsal 
line; all light yellow below, the abdomen with long, siatey-blue hairs at 
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base* Head with the vertex red, the collar black ; Irons red with a broad, black 
eentral line ; eyes red-rimmed. There is a long, grey fringe of hairs along 
inner margin of the fore wing. Tails : the longer, at vein 1, being 4 mm : the 
shorter, at vein 2, one-quarter the length. 

Be Nic^ville gives a key in which he tries to differentiate 23 forms-of Aphnceue 
but fails to find any constant characters by which he can separate hhUa from 
concantis. zoilv^. zehrinus on the one hand and ictis from no less than 12 forms 
on the other, although he considers that no more than six of these are good 
species after careful examination of long series of most of them. He concludes, 
in this way, that uniformis. elitm. lunulifera. nvhilia. khurdanua and trifumUa 
are all varieties of ictia. Ictia inhabits Northern India, Kashmir, Ceylon ; 
trifumUa. Northern India Dharmsala ; khurdanva. Calcutta, Khurda, Orissa ; 
nuhUia. Ceylon ; lunulifera. Darjiling ; eliTna, Manpuri, N. W. India, Kangra 
Valley, Mhow, Poona; uniformis. Mount Meru, Wurdhan. The distribution 
rather supports the idea that they are all mere varieties of a variable 
iciis. 

Considering all this talk about varieties and "variations, it is no wonder 
that there is no record of the habits of the butterfly. All the writer knows 
about it is that it is very quick on the wing and comes freely to flowers in 
Dharwar during the monsoon months. Dharwar is Plains country and very 
open so that, as the insect has never been met with in forest-covered Kanara 
or Belgaum, it probably eschews jungles and veiy heavy rainfall and is 
characteristic of the Plains. 

110. Aphnaus hypargyrut, Butler. — Male. Vpperside : both wings fulvous, 
dusky at the base and on the costa. (\lm whitish. Fore wing: with all the 
bands on the underside represented above, but they are dusky-coloured, the 
outer and inner margins also dusky ; the apex with a small, suflused, whitish 
patch, sometimes obsolete. Hind wing : with two discal, more or less interrupt- 
ed, dusky bands from the costa ; a submarginal curved band (sometimes macular) 
from the costa to vein .3 ; the outer margin with a series of conjoined, rounded 
black s|x)ts ; Hometimos a complete band ; the anal lobe small, black, with u 
few silvery spangles. Underside : both >vings chalky- white, all the bands and 
spots oohreouH outwardly, narrowly defined with black and sparsely S})angled with 
silver in the middle ; a series of short, linear black marks between the veins ; a 
tine, anteciliary, black line. Fore wing : with a small streak at the base of cell; 
a band across its middle joined to a basal, fuscous patch below the median 
uervure ; on oblique, discal band ; two short bands from the costa beyond 
forming a V-shap^ flgure more or less disconnected ; a submarginal, catenulated 
band. Hind wing : with some small, basal marks ; three subbasal spots in a 
straight line, the two upiier ones sometimes joined ; a disc^al, continuous band 
recurved upwards to the abdominal margin with a ring-sjiot on the margin ante- 
rior to the posterior end of the band ; a short, sinuous band beyemd from the costa 
to just below vein 4 ; a sinuous, submarginal band, recurved and broken at its 
lower end ; anal lobe with a prominent, black spot which is sometimes surrounded 
with ferruginous. Female. Upperside : both wings somewhat darker and duller 
coloured than in the male, the wings rather broader. Underside : both wings as in 
the male. OUia pure white both above and below, with a fine, brown, anteciliary 
line below. AntennaB brownish, banded thinly white ; the club gradual, stout, 
tipped orange. Palpi pal© yellow above and below, the tip of third joint brown ; 
the third joint long, longer in the female than in the male. Thorax light ycUow- 
ish-brown above, abdomen light fulvous, banded very pale yellow ; below : 
thorax and abdomen very pale yeUow. Head with the vertex and frons very 
pale yellow, the latter with a central, fulvous line. limer margin of fore wing 
with a longish, light brown fringe. Tails fulvous at base, brown in middle, 
tipped white, that at end of vein 2 very short. Expanse 25*40 mau 
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The above is do Nic(5ville’8 dosoription. He goes on to quote Butler : Allied 
to Spindasis (Aphnceua) acamas, Klug, and to S. epargyrus, Evorsmann. Larger ; 
the male differing from both on the upj)erRide in the whitinh oobtal area of the 
fore wing and both sexes dilfering in the darker bands on the wings. Underside : 
ohalky> white instead of cream-colour, all the markings darker and edged with 
blaok ; the submarginal band of the hind wing is not angulated as in 4^. acamaa 
and the hind wing itself is longer.” Butler says hypargyrua represents acamaa 
in N, W. India, that (Colonel vSwinhoe got it in Karachi and (’haman. Major 
Yerbury at Cambollporo and ho finally concludos that there aro three constant 
local races : hypargyrm, aenmaa and epargyrua. Do NiOf^viUeis not inclined to 
believe that acamaa is distinct from hypartjyrna. 

All of which again goes to prove that the species of this genus aro extremely 
liable to variation* A. hypargyrna is common in Sird and is recordtd from 
Chaman, South Afghanistan, Bhof)j. It is evidently conlined to the more or 
less desert parts of the N. W. of India. 

The following life history of the Kpexju's is taken from a note by Captain F. (\ 
Fraser, M.D., I.M.8., publishtd at page 52ft of J. B. ]S. H. S., vol. KX,part 2, 
which is accompanied by a black and white plate representing the imago male, 
female and luiderside, the larva, pupa and egg as well as some details of the 
larval structuro : — 

Egg. — “ The egg shown in the plate, fig. I, is the size of tho head of a No. 10 
entomological pin and is not unlike the spineless shell of Echinus ei^cvhnlus. It 
is dome-shaped, flattened on tho resting surface and presents a pit at tho apex of 
tho dome. Tho upper surface is mammellatfd ai.d finely pitted between tho 
mammellar processes. In colour it is a dead white and is an exceedingly beauti* 
ful object under a lowpowcr microscope.” 

Larva. — “ Tho larvai appear first as tiny, hairy, mahogany-red creatures. The 
head from first to last moult is jet-black. Tho hair of the first skin is coarse and 
white with the exception of eight blaok hairs which project horizontally back 
from the rear of the llith segment. The full-grown larva is a prettier object than 
the generality of its class. Fawn is tho prevailing colour, but the mahogany- 
red tint persists on the first three hcgments and on tho dorbum of tho 11th, 12th 
and 13th; there is, howc\er, a Mnall patch of fawn on the bides of first two 
segments. There aro fine, double lines of niahogany-rtd along the back and 
sides and a row of dots of the same colour extending from tho 4th to tho 
10th r.cgment. On the dorsum of tho 2i d segment is a shiny, black, chitinous 
plate beneath which tho head of the larva is retracted when alarmed. On tho 
hack of the 12th segment two fleshy pillars surmounted by three stiff bristles 
arranged in on equilateral triangle. There pillars are hollow ai d from them 
project fine hairs ; when the larva is irritated a flebhy tongue is flickered in 
and out of those with great rapidity very much in tho manner of a snake's tongue. 
A diagram of these pillars is shown in fig. 2, tho latter roprebenting the tongue 
projected and showing tho fine hairs attached to its tip. Tho larva viow^ed 
under tho microsoopo shows a remarkable arrangement of star-like, fleshy 
processes which cover the entire skin so olofcly as to form a complete, iiet-liko 
coat. Fig. 3 shows a portion of the skin at tho site of one of the lateral spots, 
viewed from above ; and it will be observed that the colouration is confiiKd to tho 
stdlate prooesses. Fig, 4 shows them in profile.” 

Pupa. — ‘ ‘ The pupa is blackish or dark- brown in colour. The head is rounded 
and stands out in relief frem the bedy by reason of the very prominent 
Bhouldors, The abdomen tapers gradually.” 

Habits. — A hypargyrus (Butler) is confined to N. W. India, 
Sind and Afghanistan in particular. These notes are made from 
specimens captured on the wing or bred from ov» at Hyderabad; 

21 
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Sind. In this place, the iasect is locally plentiful, being restricted, 
as far as I have observed, to two small areas of rather more than one 
acre in extent. The country, for some miles round, furnished no 
specimens. The imago is too well-known to neecf a further descrip- 
tion here, but I have shown in the plate, figs. 7, 8 and 9, the upper 
sides of male and female and imderside of a female. They arc 
generally seen in small groups of three or four, settling on or 
fluttering round low bushes or herbs at the corners of inter- 
secting pathways or roads. The ovee are deposited usually on a 
dead twig in juxtaposition to the food plant or they may be laid on 
the bract at the base of a leaf-stalk. On the 5th day the larvco hatch 
out. When the larva is at rest it will project the tongue-like processes 
in and out, about every ten seconds, and will continue doing so for 
long periods. I was not able to determine whether this action was 
protective in nature or for the purpose of signalling up ants. I know 
that it was carried on for a long time preparatory to spinning the 
cocoon. Like most lycfionid larvae these are always attended by 
ants and this fact is of great use in searching for them, as it is easier 
to notice the ants than to see tlie larvso. When moulting the larvse 
spin two or three leaves together in which they lie until the change 
is eflected. Often two or three will go into partnership to build this 
temporary cocoon, but as soon as the cocoon is finished the partner- 
ship is dissolved, and they wander off in different directions. The 
partnership is almost invariably brought about by tlic agency of 
ants, who pilot the larvae to a suitable spot. The final cocoon is 
but a little more compact than the teni])()rarv ones and usually 
consists of two leaves loosely woven together and open at both ends. 
The pupa is firmly fixed by the tail to one portion of the cocoon. It 
hatches out in from ten days to some weeks, this depending on the 
season. The foodplant is Cassia and they show a partiality to the 
young buds.’’ It is probably C. fistula or auncuhla. 

28. Genus Chliari\. • 

As restricted by me, the genus Chtiaria contaijiB but four species, one of which 
O. cachara. Moore, seems to mo to be very doubtfuUy distinct. . .The four species 
that arc left in VhliarUi, are small insects with the ground-colour of the upper- 
side blacli; in the male of (\ olhonaf Hewitson, the basal half of the fore wing and 
nearly the entire hind wing is pale blue ; the fore wing glossed with rich purple- 
blue, cajiccially on the outer black ])ortion in some lights ; the underside is white 

with ochreous, brown and white sjiots and bands The females of othona 

and Hm differ widely from their re8|iective males, being dull fuscous on the 
upperside without any trace of blue, the discal areas in both wings being 

Whitish in ktna, which is also, sometimes, the case in othona ** 

(ds Nicivilh, Butt, of 1., B. and 0.). 

De Nio(^^viile also says that no transformations have been described but 
mentions that the larva of othona was once found feeding on an orchid. This 
disorepancy has since been remedied for othona has now been very frequently 
bred, first by E. H. Aitken at Castle Rook in North Kanara District on the 
hordes of in the Western Ghats of Bombay ; subsequently by others in the 
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same district. The larva and the eggs are easy to fmd and can bo obtained 
there in any desirable quantity. The commonest foodplant is the orchid 
CoUcnia macroftiachys, but it feeds on others as ^\ell, alwa 3 rs choosing the 
flower buds. The larva is of normal shape but has two tail-points. The butter- 
flies are not particularly strong fliers. The pupa is normal. The genus 
occurs in the Himalayas, Assam, Burma, South India, the Andamans and 
Ceylon. 

Ill, Chliaria othona, Hewitson. — ^Male. Vpperbide : both wings ]mle 

ctemlean blue. Fore wing with the apical half rufous-brown or black. Hind 
wing with the a^K^x black. Underside : both wings white, rrossed beyond the 
middle by an irregular band of rufous spots commencing in a large spot at the 
costal margin of each wing ; both with a hubmarginal, rufous line. Fore 
wing : with the costal and outer margins rufous. Hind ing : witli a black spot 
near its base and two black spots near the anal angle, each crownwl with oraiigi*. 
—Female. U/yperside : both wings rufous-brown, ])aler towards the anal angle 
of the hind wing. Hind wing:^\ith two tails; some suhmarginal, brouii spots; 
and a line of white bc*low them. Underside : both wings white, tinted with lilae 
near the base ; a submarginal, rufous line. Fon* wing ; with a line at the end of 
eell ; a short band beyond the middle from the costal margin ; aline bt*low it and 
the apex rufous. Hind wing : with a broken, rufous band at tlu‘ middle, rommen 
ciiig near the costal margin in a black 8|)ot ; the lobe and a spot outside the tails 
black, bordered above with orange-yellow, tlje R|>a(‘o between them irrorated 
with silver. (Hetdison). Doherty sjiys -Male. IJpperside : bt*autifully 
glossed with dark blue on the fore wing bt'yond the cell, smi only in certain 
lights. — Female. U pperside : the jmle blue of the male replaced by a jwvle grey 
area from the hind margin of the fore w ing to vein 3. Hind wing : m ith a similar 
area (without any trace of blue) extending nt^arly to the margin uherc then^ 
is a dark, suhanal spot with fainter ones near it ; marginal black and white 
edge-lines as in the male. Underside : like the male, marks somewhat paler. 
Hind wing ; with the subanal, black s])Ot bordered iuurowl> witli pale ochreous. 
Wings wider and more rounded than in the male. 

Eg(j . — More or less hemisj»herieal, slightly depressed, surface covered wdth 
thick-walled cells or depressions, then* being four from the ajK'x to the base, the 
summit being occupied by a central one. Colour white, the ground being 
green but completely obscured by the white cell- walls. B ; O. 75 mm ; H : O. 
55 mm. 

Ijinxi . — ^When it first emerges from the egg it is a little yellow thing wdth 
long hairs on its back; in the second stage it gets browii-r<‘il lateral bands ami 
becomes greenish. The head is not hidden under segment in the first stage but 
is afterwards. Head of fully-grown larva : shining, translucent, shining light 
yellow with brown-tipped mandibles. The general shape is of tho usual w^ood, 
louse form but tho anal segment is trajK'ze-shaped instead of roundtHl 
at the extremity, it is flat on dorsum and ends in tw^o distant, 
short, fleshy, conical points, one at each corner; the segments are all 
well-marked ; segment 2 has the dorsal depression diamond-shaped, 
large and is itself more or less semicircular in shape; the gland is 
transverse, rather large, mouth-shapt*d with shining black lips ; tho 
organs on segment 12 ore present with circular o^ienings. The surface is dull 
and covered mo<lcrately closely with short, dark, erect hairs. The spiracles 
are small, round and black. The colour is light gre<m with a brood, dorsal, 
brown-rod band ; a similar, lateral band but narrower ; a similar, subspiraciilar 
band, as broad as the dorsal one, covering completely the last three segments 
12-14. These bands fdl become obsolescent before pupation. L : 12 mm ; B : 
3*5 mm. 
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Fupa ^ — ^la normal in shape* somewhat stont* with no oonstriotion. Head 
oomi^etely hidden from above by segment 2 ; segment 2 rounded as to front 
margin ; anal end also rounded ; thorax at apex the same height as abdomen 
at segments 6-7 ; breadth at shoulders the same as breadth at segment 9 • 8wr* 
face glabrous* pitted all over with minute points ; mark of gland a transverse, 
indistinct lino with a black dot at each end. Spiracle of segment 2 hardly 
visible* a blaok spot where it should bo ; other spiracles small, oval* light in 
oolour. CdUmr generally green ; thorax and abdomen suffused with pfde pink ; 
a dark* obsolescent* dors^ band ; also a lateral similar one ; a black spot on 
ahouldor and one above and below each spiracle on abdomen ; along wing-line 
on thorax is a shining, blaok, triangular patch and a similar one behind it on 
segments 4* 5. L : 10 mm ; B : 4*75 nun. 

Habits . — The eggs are laid on the flower-stalks and buds of plants 
in shady places in the jungles. The larva on emerging from the egg 
enters a flower-bud and feeds on the inside ; but soon, as it grows, 
sits on the outside and eats holes in the buds. It always prefers 
buds to the full-blown flowers but will eat these latter when obliged 
to do so. It is an inert caterpillar and moves very slowly and deli- 
berately. The pupation is eftected upon a flower-stalk or a leaf of 
the orchid; often the larva wanders away to the trunk of the tree 
to change into the chrysalis. The suspension is by the tail and a 
body loop. Ants do not visit the larva much though they are occasion- 
naliy found on the flowers and plants. The butterfly is not often 
seen ; it does not go to flowers nor to water and the haunts where it 
passes its time, are, like in the case of so many other Blues, a mystery. 
It has occasionally been seen round the foojplants by the writer 
but, otherwise, never. It is an insect of the forests and hills and 
heavy rainfall and will not be found in the Plains. The foodplants 
of the larva are all epiphytic orchids and it has been found on 
Cottonia fnacrostachys. AErides crispum, Rhynchostylis retusa and a few 
others. The butterfly has been recorded from Northern India ; 
Kumaon, 4,000 feet, Sikkim, Bhutan ; Assam : Cachar, Khasi Hills ; 
Ohitagong Hill Tracts; Burma; South India: Kanara District of 
Bombay. 

182. ChliaHa nilgirlca, Male. Upperside : brown. Fore wing : without 
markings but shading darker at the costa and outer margin. Hind wing ; with 
the abdominal fold grey, with a fringe of white hairs ; a i^ma]], blaok spot on the 
inner aide of the anal lobe and a still smaller and indistinct, black spot in each 
of tl 6 next two interspaces, the two latter capped with dull orange, all three 
outwardly edged with white ; tails black, tipped and fringed with white. CUia 
brown with white tips. Underside : creamy -w'hite with the markings dull orange. 
Fore wing : a thin line at the end of cell ; a discal band commencing at the costa 
with four, thin, annular marks, the first three spots outwardly oblique, the 
fourth straight below the third, the band continued in very thin lunules almost 
strafght down to the submedian vein ; a submarginal, lunular lino. Hind wing : 
with a blaok rather prominent, subbiwal spot Imlow the costa ; another, some- 
what larger, outside, also below the costa with the discal series running down 
from it in one disconnected, thin line ; then two annular, thfn marks in the 
middle followed by a thin, sinuous line which curves In the form ci t^ letter W 
on to the abdomii^ margin one-fourth above the anal angle ; a small* black* 
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anal spot ; anotlier in interspace 2, both faintly crowned with orange ; a submar- 
ginal, lunular line as on the fore wing. Anteunie black, ringed with white ; 
club with a dull orange tip ; head and body above and below conoolourous with 
the wings. — ^Female. Upperside : blockish-brown. Fore wing without mark- 
ings. Hind wing : with a small, black, anal spot ; a larger, subterminal spot in 
each of the next two interspaces ; a small spot in each of the next tw'o ; the last 
four prominently capped with white lunules ; terminal black line with an ftiner, 
white thread. Underside ; as in the male. Expanse : male. 27*6 mm ; female, 
35 mm. 

The transformations are not known or, at any rate, have not been published. 
The insect inhabits the Nilgiris and Ceylon and might possibly occur on tho 
Ghats in Bombay. 
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Fart IV. 

Genus — Palpoplkura. 



Fig. 29. — Wing nouration of Pdlpopleura ( X 2). 

Palpopleura, Rambur, Brauer. 

Ilemistigmoides, Calvert. 

Libellula, Fabrioius, Burmcister. 

Head moderately largo ; eyes moderately contiguous ; forehead narrow, in 
the male often flattened and with a straight, sharply edged foreborder, the mid 
suture very shallow ; in tho female tho forehead less prominent, the foreborder 
indistinct and somewhat rounded ; vesicle high and slightly notched. 

Ftothorax lobe fairly large, quadrilateral furnished with a rufl of long 
hairs. 

Thorax moderately robust. 

Legs slim, moderately long. Male : hind femora with numerous short spines, 
and a longer distal spine, mid femora similar but the spines somewhat longer ; 
tibial spines very numerous, slim and short ; olaw-hooks small, situated near 
the apex. The leg armature of the female almost identical. 

Abdomen short, broad and depressed. Parallel-sided in the male, some* 
what fusiform in the female. A transverse ridge on the 4th segment. 
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Wings short and moderately broad, usually broadly coloured or marked with 
black or brownish black ; the costa, aliout midway between the base and the 
node, with a shallow notch ; trigone in the forewing slightly distal to the line 
of the trigone in the hind ; sectors of the arc in the forewing either separated 
or more often very shortly fustni, in the hind a somewhat longer fusion ; arc 
between the Ist and 2iid antonodal nervures ; 8th norvurc in the hindwing 
arising from the anal angle of the trigone ; trigone in the hindwing at the aro 
or a shade distal to it ; 10 J to 12i antenodal nervures, the last incomplete; 
cubital nervures variable, either 1 in both wings or several ; usually supple- 
mentary nervures to the bridge ; trigone in the forewing broad, traversed, 
often sevciral times, its relation to the hypertrigone rather more than a right 
angle; trigone in the hind wing travcrstnl often several times, its outer side 
concave ; hy|x?rtrigoncs variable, often traversed several times in the forewing, 
less so in the hind ; 4th nervuro flatly convex ; 1 to 2 rows of cells between 5 
and 5a ; 8th nervuro in tho hindwing strongly concave and therefore the dis- 
coidal field at the ternum widely dilate<l ; 3 to 4 rows n{ discoidal cells ; anal 
field of the hindwing brojwl, with a long loop whoso midrib is nearly straight 
and the outer angle very obtus<i and with or without split cells. Tho colls 
between tho base and the loop distinctly arranged in rows. fc>tigtna largo. 
Membrane medium si/ed. 

27. Palpoplaufa MxmaculAta, Brauer. 

Lihelhfhi mmarnhita , Fabricius, Rambur, Xcur, 1842, BurmoistOT. 

Exfjanso 40 mm. Length 23 mm. 

^Inlo : head ; eyes brown above, olivaceous at sides and beneath ; vcsiclo and 
upp("r |)art of epistomo and frons brilliant metallic green ; lower i)art of 
epistome, labrum and labium a pale yellow ; occiput olivaceous. 

Proihorax ochreous with brown borders. 

Thorax a warm brown on dorsum, bordend outwardly by a black, irregular, 
humeral line ; tho sides a ])alo grinmy yellow, almost white and bearing 
two black lines, tho anterior incomplete above and approximating obliquely 
towards tho fiosterior. 

Abdomen a pile sky blue, th<* sides of first two segments pale yellow and tho 
dorsum of tho first brownish. 

Wings short and comparatively broad, hyaline and saifronated palely as far 
out as stigma where this colour is deepest; a postiiodal, costal spit in the 
forewing covering 1 to 2 colls, a dark streak in tho postcostal space extending 
more than half way to the node and often overlapping, outwardly into tho 
anterior costal spat’e ; a black spot lying between the sec tors of the arc and 
an irregular triangular spot at the base occupying tho cubital space and anal 
triangle p>8terior to it and about half of the proximal jmrt of trigone. Stigma 
very large, black with a bluish middle. The black markings vary consi- 
derably in opposite wings and in individual speeies. Legs brownish, tibi.u 
yellow on extensor surface. 

Female : hood similar to male but vesicle and frons aro brown, not metallic. 
Prothorax and thorax similar to male. 

Abdomen ochreous, this colour deepest and richest along the sides ; a fine 
middorsal line, broadening posteriorly, a broad subdorsal stripe, the inter- 
segmental joints and the borders finely, black. 

Wings very similar to those of the male but tho hind deeply saffronated as 
far out as apex and the fore at the base and about tho postnodal spot. 

The black markings more extensive and extending on to hypertrigone in 
both wings. 

Hab« Shillong, Pusa, Ceylon, Malabar, usually a very local insect. 



490 JOURNAL, BOMBAY NATURAL MIST. SOCIMTY, Vol XXVI. 


Gfenud— Bbaohtdiplax. 



Fig. 30. — a. Male sexual organs of B. sobrina. b. Female sexual organs 
of same. c. Male sexual organs of B- farinosa. d. Female 
sexual organs of same. 

Brachydiplax, Brauer, 1868. 

Microth^U, Brauer, Kirby. 

Head small or moderately large ; eyes moderately contiguous ; forehead 
narrow, somewhat prominent, the foreborder a little round^ ; suture rather 
shallow ; vesicle very small, rounded. 

Prothorax variable, the lobe small or large, anguluted and projecting out- 
ward. Either notched or entire, furnished with a ruff of long hairs. 

Thorax moderately robust. 

Legs long and /slim. Male : hind femora with not very numerous, widely 
spac^ spines of uniform size and length or nearly so, the mid femora with 
less numerous spines and a long one at the distal end ; tibial spines numerous, 
slim and tolerably short ; claw-hooks small, situated near the apex. 

Abdomen at the base, slightly to strongly dilated, then tapering gradually 
to the end, short or relatively long. No transverse ridge on the 4th segment. 
Superior anal appendages with a marked angulation beneath in the male, slim. 

Wings long, moderately narrow ; reticulation very open ; trigone in the 
forewing bro^, in line with the trigone of the hindwing: relation of the trigone 
in the forewing to hypertrigone about a right angle ; sectors of arc in both wings 
fused ; arc between the Ist and 2nd antenodal nervuros ; 8th nervure in the 
hindwing arising from the anal angle of the trigone : G to 9 antenodal 
nervuros, the final complete ; trigone in the hindwing a little distal to the arc ; 1 
cubital nervure to all wings ; all trigones and hypertrigones entire ; subtrigone 
in the foiewing 1 to 3 cells ; no supplementary nervures to the bridge ; 4th 
nervure without any perceptible undulation or with only a slight oostalwards 
oenvexity ; 1 row of cells between 5 and 5a ; 2 rows of cells in the discoidal 
field, the latter dilated at the termen ; 8th nervure strongly curved ; loop with 
a broad, outer angle, apex broad and blunt, the cells between its inner border 
and the base of the wing distinctly arranged in transverse rows. Stigma either 
medium sized or small. Membrane moderately large. 

Key to Species. 

A» Lamina of the male sexual organs large. Antenodal 

nervures 7 B. sobrtm. 

B. Lanina of the male sexual organs small. Antenodal 

nervures 8 to 9 B.farinosa. 
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21. traohydiplAx tobrina, Bis, Kirby. 

LtbeUvJa mbrina, Rambur. 
Diplax sohrinat Brauer. 
Sytnpelrvm sobrina, Kirby. 



Fig. 31.— Wing nouration of B. mhrhm, (x2J). 

KxpanHO, male, .50 mm., female 52 mm. 

Length, male, 32 mm., female 28 mm. 

Head ; male ; eyes .modoratc'ly contiguous, a pale violet brown above, pale 
olivaceous at the sides and beneath ; occiput black with two yellow spots po»te* 
riorly ; front and upper part of episiome metallic bluish green, the lower |)art 
of latter, the labrum and labium, pale green ; suture moderately shallow, 

Ptothorax block frosted with blue. 

Thorax metallic green, frosted thickly with blue on the dorsum and the 
humeral region, thinly at the sides where the metallic green shows through and 
is marked by a post ’humeral and a mid-lateral spot, yellow. The metepime- 
ron broadly yellow crossed by a metallic green vertical stripe. Beneath frosted 
thickly with blue. 

Abdomen frosted densely with bright blue, except the last 3 or 4 segments, 
a subdorsal, yellow spot on the 7th segment. 

Anal appendages black. 

Legs black frosted with blue. 

Wings hyaline with a faint brownish suffusion near the membrane. Stigma 
a light brown, heavily bordered with black. Membrane white with a black 
bordering. 3 cells in the subtrigonc. 

Genital organs as shewn. Lamina large. 

Female ; head as for male. 

Prothorax black, a collar in front, 2 spots on the mid-dorsum and the free 
margin of the lobe, lemon yellow. 

Thorax metaUio green in front with yellow markings and a bright yellow 
at the sides with metallic green markings. An irregular T-shaped mark on 
the upper, and a similar coloured stripe on the lower humoral region. A 
Y-shap^ mark and a broad stripe behind it, on the sides, metallio green. 

Legs black, the base of the anterior femorta yellow. 

Airmen broad at the base and gradually tapering from thence to the end. 
Btrongly oarinated, short. Black with yellow markings on all segments 
82 
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except the 8th, 9th and 10th. A broad, conical, subdorsal spot with the base 
at the proximal end of the segments, which gradually diminish in si/^e as 
traced back. A pair of spots on each segment on the ventral surface. 

Anal appendages black. 

Wings hyaline. Amber tinted rays in the hindwing in the inferior costal space 
as far as the Ist antenodal nervure and in the cubital space as far as the cubital 
nervure, xxwteriorly to which it slopes rapidly towards the membrane ; subtri- 
gone formed of 2 cells, the traversing nervure strongly curved ; 7 antenodal 
nervures i stigma and membrane as for the male. 

Hab. The borders of weedy tanks. Bombay, Calcutta, Malabar, C/cylon, 
Lower Burma. 

22. Biwhydiplax fAPlnon, Kis. 

Bracfiydiplax sohrim, Sclys. 

Brachydiplax pruinosa, Laidlaw. 

Male and female ; expanse 46 mm., length 28 mm. 

A rather smaller but very similar species to the last and distinguished from 
it chiefly by the small size of the lamina and the greater number of antenodal 
nervures. 

Head similar to mhrim. the vesicle and upper part of forehead blue metallic. 

Prothorax and thorax of male green metallic, frostcnl with blue, densely in 
front and on the tergum. thinly at the sides. Ko markings. 

The female a black metallic green with a variable number of small, yellow 
spots on the sides. 

Abdomen narrow, depressed and tapering, in the male, frosted brightly with 
blue in the first 6 or 7 segments and black in the remainder; in the female black, 
no frosting, the 3rd, 4th and 6th segments with small, lateral, yellow spots 
which are obsolete in adult specimens. A small yellow s]X)t on the 6th and a 
rather larger spot on the 7th segment. 

Wings hyaline, relatively long to the abdomen ; antenodal nervures 
8 to 9 ; base of hind wing hyaline or a bright amber suffusion as far out as the 
cubital nervure. Logs as for sohrinu. 

Genital organs as shown. 

Hab. Burma, Bhamo. 


Genus — A cisoma. 



Fig. 32.<*-^Wing neuration of Acisoma panorpoides panorpoides (X2))» 
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Acisoim. Rambur. 

Head rather small ; eyes just touching; forehead rounded ; mid -suture flush ; 
vesicle smalb rounded and depressed. 

Prothorax with a large, projecting lobe which is slightly notched in its free 
border and lined with a rufl of long hairs. 

Thorax moderately large, narrow. 

Legs ; hind femora with a row of closely set, short spines of uniform length 
for two-thirds the length and with a long spine at the distal extremity ; tibial 
spines long, moderately robust and numerous ; claw-hooks robust. 

Wings short but moderately broad ; reticulation fairly close ; trigone in the 
forowing in line with that of the hind ; sectors of the are fused for 
a long distance ; arc between the Ist and 2nd antenodal nervures ; 8th nervure 
widely separated from the anal angle of the trigone in the hindwing ; 7 to 9 
antenodal nervures, the final either complete or incomplete ; trigone in the 
hindwing at the arc ; 1 cubital nervuro to all wings ; no supplementary ner- 
vures ; costal side of the trigone in the forewing often somewhat crooked, 
the distal bent portion shorter than the proximal ; both trigones entire ; 
subtrigone in the forewing with 1 to 3 cells; hypertrigones entire ; 4th nervuK* 
very flatly curved ; 1 row of cells lietwcen 6 and fia ; 8th nervure in the hind- 
wing short and very strongly bent; discoidal field with 2 rows of cells, widt*ly 
dilated at the termen ; anal field in the hindwing very broad ; loop with a 
right angled outer angle and split cells , between it and the anal border, rows 
of very long, thin coils, standing pt^rpendicular to the termen. Membrane 
small. Stigma moderate sized. 

Abdomen ; both laterally and dorso-ventrally dilated from the Ist to the Cth 
segment, the final segments very slim. 

Anal appendages as long as the 9th segment. 

Genital organs : See 8}K‘oies. 

50. Aeitoma panorpoiilet panorpoidet, llambur. 

Head : eyes turquoise blue ; occiput and vesicle black ; clypeus and labrum 
pale blue ; base of occiput narrowly black, this colour prolonged into the suture 
and laterally on to epistomo. A fine black lino crossing epistome. 

Prothorax-brown or black with 2 medi\im spots and the free edge of the lobe 
broadly sky-blue. 

Thorax sky blue in the male, a fine yellowish green in the female, marked 
in both sexes with a variable, roticulat^ jwittcrn of black spots and anasto- 
inising stripes, which suggest hieroglyphic or Sanskrit characters. 

Legs black, striped outwardly with pale blue or yellowish green according 
to the sex. 

Wings hyaline with a very faint, diffuse suffusion of yellow at the bases. 
Antecubital nervures 7 to 8, the final nearly always complete. Stigma very 
pale yellow, bordered with Wwn. Membrane grey white at the base. 

Abdomen sky blue in the male, yellowish green in the female, marked with 
black in both sexes as follows ; — a chain of wedge-shaped spots on the mid- 
dorsum, the bases of the wedges being distal and the series steadily increasing 
in size as traced backwards ; a chain of subdorsal spots from the Ist to the 
fitk segment, rather obscure on the first 2 segments ; a broad black stripo on 
the first segment, notched posteriorly and the borders of the 4th and 5th 
narrowly bl^k. The final 3 segments entirely black. 

Anal appendages very pale blue or bluish green. 

Genital organs; lamina of male procumbent; tentaculss projecting; lobe 
very small but prominent. Vulvar scales of female projecting; the final 
ab&minal segments markedly dilated and flattened dorso-ventrally. 

Hab. All India, Ceylon, Burma, Straits, Bengal and Bombay, 
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Genas— SnfPXTBUH. 



Fi|g. 33. — ^Wing neuration of Sympelrum (X2}). 
Sympetrum, Newman. 1833. 


Head slightly variable in size and shape, moderately small or occasionally 
proportionately large ; eyes moderately contiguous ; forehead a little 
prominent, rounded and with no marked foroborder ; suture usually flush : 
vcsicleimoderately small, often very slightly notohod. 

Lobe of prothoraz very large, projecting, divided by a deep notch into 
iTO lobes and bordered with a rufl of long hairs. 

Thorax moderately robust. 

Legs moderately long and slim, their armature in both sexes similar ; tho 
hind femora with a row of numerous, small spines and with a few longer 
ones at the distal ends ; mid femora somewhat similar but tho spines a little 
longer ; tibial spines moderately short, fine, numerous ; claw-hooks slim and 
long, situated about the middle of the claws. 

Wings relatively short and broad, generally hyaline ; reticulation fairly 
close ; trigone in the forewing in line with that of the hind ; sectors of the 
arc in bo& fore and hind-wings fused for a long distance ; arc between tho 
1st and 2nd antenodal nervures ; 8th nervure in the hindwing arising from 
the anal angle of the trigone ; antenodal nervures 7^ to 9|, tho final incom- 
plete ; 4th nervure with a single, fiat curve or nearly straic^t ; 1 row of cells 
between 5 and 5a (2 rows in occasional specimens) ; 1 cubital nervure to all 
wingiT ; no supplementary nervures to the bridge ; trigone in the forewing relat- 
ively broad, the costal side at least half as long as the proximal, traversed ; 
trigi^ in the hindwing entire (occasionally traversed); all hypertrigones 
entire ; 8th nervure in the hindwing flatly convex, nearly straight towards the 
end ; ^e disooidal field strongly contracted at the termen, banning with 3 
rows of cello (occasional specimens with the disooidal field of tu^orm breadth 
as far as termen and vrith only 2 rows of cells as far as the node); anal field of 


INDIAN DRAGONFLIES. 


408 


hindwing broads no definite arrangement of cells in rows between the base and 

.^11 1 ix- 1^ _l*x lix 11_ _x xf- _ J 1 




and at the anal angle of the trigone ; membrane of medium size ; stigma small. 

Genital organs of the male ; lamina usually procumbent; tentaculate strongly 
differentiated, the segments well divided ; the lobe comparatively small. 

Genital organs of the female ; the border of the 8th abdominal segment curl- 
ing outwards, not dilated ; end of th(3 8th ventral plate variable, small or very 
large, entire or notched, projecting or procumbent; 9th ventral plate occasion- 
ally with 2 booklets near the middle, the border rather flatly rounded. 

Key to Species. 

A, Comparatively small species. 

Antenodal nervurcs numbering to 74 . 

a. Thorax dull red in front and above, 
bright lemon yellow at the sides. 

Basal line to forehead interrupted 
outwardly. Legs black, striped with 



yellow 

Striolalum. 

b. 

Thorax sandy yellow. 

Basal line to forehead almost obsolete. 



Legs a sandy yellow 

Decoloralum. 

c. 

Thorax reddish yellow above and in 
front, gi'cenish yellow laterally. 
Basal line to forehead broad and 



sharply deflned 

Fonscolombei, 

d. 

Thorax black, marked with bright 
yellow stripes laterally. 

Basal lino to forehead black and 



diffuse. Legs black. 

Commixtum. 

Larger species with comparatively small head. 


Antenc^al nervures numbering 8J to 9 4 . 


cr. 

Thorax dull reddish yellow, with a 
narrow, black, humeral line. 
Antenodal nervures 84 . 

Wings hyaline, with a well-marked. 

Orientate. 


basal, yellow spot 


b. Thorax black, with 2 yellow stripes 
laterally. 

Antenodal nervures flf. (Nervurs black). 

Whole of wing somewhat smoky, 

with a diffuse yellow spot at base HypomeloB. 

81. iympetpum itrlolatum, Meyer-Dur. 

LibdlvJa vtdgaia, Vander Linden. 

Libdlida etrUAata^ Charpentier. 

Sympetrum vulgatumt Linne. 

Dij^ax glridlaiaf Brauer. 

Diplax vulyata race ftriolaia, Schooh. 

LiMhAa rufleotUd^ Charpentier. 

IMMvia teetdap Hagen. 

LibeUvIa macrocepkalap Selys. 



Fig. 34. — ^Male genital organs of ; — 

a. S^mpetrum decoloraium, b, Fonscolombei\ r. Hyjwmelas, 
e. Commixlum^ /. Onentale, 

Female genital organs of : — 

d, ISj/mpetrum decoloratum, g. Orientate, h. Hypomelas. 

Expanse 68 mm. Length 38 mm. 

Head ; eyes reddish bro\^Ti above, puce coloured at the sides and beneath ; 
occiput, vesicle and cpistome olivaceous brown; forehead with a block, basal 
line broken at the eyes. 

l^rothorax reddish brown, the lobe very large and bordered with a fringe of 
long hairs. 

Thorax dull red with a diffuse, dark green, humoral stripe. The sides of the 
thorax as far os tho spiracle and tho ventral border of the motepimeron a bright 
lemon yellow, dull greenish above, tho area between being rod. 

Legs ; the extensor sides of logs black, striped with yellow, the flexor surfaces 
entirely black. 

Wings hyaline or in very adult specimens, a little smoky ; a small basal 
marking, yellow with diffuse margins ; stigma reddish ; antenidal nervures 7^ ; 
1 row of cells between 6 and 6a. 

Abdomen slightly constricted at the 3rd segment and thereafter a little fusi- 
formly dilated to the end ; reddish yellow with yellow annules at the inter- 
(ogmental nodes. 

Female very similar but of a duller hue, greyish or olivaceous brown moro 
or less chequered or suffused with red. Marldngs as for male but more distinoL 
The abdomen bordered narrowly with blaok. 
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Genital organs of the male; internal scgmonta of the tentuculao rather 
longer than the external, narrow, nearly straight but bent in its outer part and 
tipped with black. The internal tentaiailsB often crosning each other at the 
middle line ; lamina depressed ; lobe small. 

Genital organs of female ; a prominent vulvar scale projecting at an angle of 
6C^ ; border of 8th abdominal segment not dilated. 

Hab, N. W. India, Quetta. 

32. Sympetruni doootoratum, Ris. 

Diplax milgata race decolorata, Selys. 

Sympeirum vuhjattm race decoloratum, Sclys. 

Sympetmm decolorata , Morton. 

Exjmnso GG mm. Length 36 mm. 

Head ; eyes reddish above, ochreous at the sides and bcuicath ; foreheml yellow 
often with a tinge of red, its black basal line reduced to a mere point at the 
outer side of the vesicle ; vesicle oi'hrcous ; occiput olivaceous ; labrum and 
labium pale yellow. 

Prothorax ochreous or pale yellow, the border of the lobe being finely black 
and furnished with a fringe of long hairs. 

Thorax sandy yellow, the markings either obsolute or very obscure or occasion- 
ally a triangular, black mark on the mid -dorsum and a slendtT black streak 
on the side; beneath bright yellow. 

Legs entirely yellow or tho flexor sides of femora in their distal halves, black. 

Wings hyalim*, the reticulation at the base and along costa bright yellow ; 
stigma nnidish yellow with heavy black bordering, 2‘Gmm. ; antcnodal norvures 
6J; no basal marking to the wings as a rule. 

Abdomen bright rocldish orange with, in many H|H*eimenH, a bright yellow 
spot situatcxl subdorsally near tho distal end of each segment. 

Anal appendag(*s reddish. 

Genital organs of male; lamina procumbent; tentaiulfip very small, yellow 
and pointed with black ; the internal tenlacube narrower and less sharply cuiwed 
than ill strioUUum. 

Genital organs of female ; a largo vulvar scale projecting vertically. 

Hab. Continental India in tho drier zones, Quetta, the Deccan. 

38. Sympatrum fontoolombei, Sclys, Meycr-Dur. 

TAhdhda fiaveohij Fonscolombcu. 

Diplax funscolornbeif Moyer-Dur. 

lAhellula foriscolombei, Selys. 

Libellula erythroneura, Buchccker. 

Syrnpetruni rluclicam, Buehecker. 

Sympeirum. mvguifieum, Longstaff. 

Expanse 60 mm. Length 38 mm. 

Head ; eyes reddish brown above, piling to a jx^ach blossom or lilaoeous tint 
at tho sides and beneath ; occiput brown ; vesicle reddish brown ; front brown 
or reddish browii above, white Iwlow, a broiul black basal line at tho vesicle and 
eyes ; labrum and labium browm. 

Prothorax ferruginous, furnished with a ruff of very long hairs. 

Thorax small, narrow, reddish brown above on dorsum, a greenish blue tint 
laterally whore it is traversed by 3 oblique, black stripes, the middle one of 
which lies interior to spiracle and is interrupted or incomtileto above ; beneath 
marked with black frosted over with white. 

Logs almost entirely yellow, tho hind tibiic alone being black on their extensor 
surfaces. 

Wings hyaline, the reticulation in the basal half of male being a bright red, 
in the female a reddish yellow ; an amber coloured marking at the base of both 
wings, in tho forewing but slightly marked in the superior costal space and aa 
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far as the Ist antenodal nervure in the inferior oostal space, slightly in the snb- 
costal space and as far as the cubital nervnre in the cubital space ; in the hind* 
wing the marking reaching beyond the Ist antenodal nervure and cubital 
nervure and extending for a variable distance over the anal triangle. Trig* 
one in the forewing traversed, in the hind entire ; antenodal nervures 6]^ ; 
stigma pale brown or yellow, bordered at the costa broadly with brown, 
^2*6 mm. ; membrane fairly large, white. 

Abdomen cylindrical, sides parallel, but a slight constriction at the 3rd seg- 
ment, bright red on the dorsum, laterally greenish yellow, marked with 2 
parallel black lines and on the 8th and 0th segments a pyriform black spot. 
Anal appendages nearly as long as the 9th segment, reddish. 

Female somewhat similar to the male but the reddish tinting not so marked. 
The forehead and labnim a bright yellow, the space between white or dia^- 
anous ; the thorax a light golden brown and laterally greenish yellow with the 
same black markings as in the male ; abdomen a light brownish yellow with 
black marks similar to those seen in the male. 

Genital organs of the male ; tentaculss very small, the internal segment being 
strongly curved; lamina procumbent; lobe small. 

Genital organs of female ; vulvar scale very small, projecting but very slightly. 

This Mid the preceding species are often the carriers of minute Aoari, which 
parasytise them from the water and which utilises them not so much for 
a living as for a distributing agent. There is no evidence to show that they 
draw any sustenance from their hosts. 

Hab. Throughout Europe, Asia Minor, Central and Southern Asia, Quetta, 
Kashmir 5 — 10,000'. Murree, Nilgiris 7,r)00.* 

34. Sympetruni eominixtuiii, Kirby. 

Diplax commixta, Selys. 

Sympetrum evhprainoaum^ Kirby. 

Expanse 60 mm. Length 38 mm. 

Head relatively large and somewhat globular; eyes reddish brown above, 
violaceous or puce coloured at the sides and beneath ; the forehead narrow and 
marked at the base with a diffuse black stripe ; vesicle brown ; occiput oliva- 
ooouB brown; face and labrum yellow. 

Prothorax yellowish brown. 

Thorax dorsally and in front a brownish yellow, laterally block with 2 bright 
yellow bands which deepen in colour as traced towards the dorsum ; beneath 
variably black. 

Legs entirely black, the outer surface of anterior femora often striped with 
yellow. 

Wings hyaline with the apices occasionally smoky ; antenodal nervures 6i ; 
disooidal field much contracted at the tormen ; 1 row of cells between 5 and 
Qa ; the basal marking a pale, diffuse yellow ; stigma ochreous, 3 mm. 

Abdomen in the male a little fusiform, red above, deep block beneath, 
which latter colour overlaps the lateral borders of the dorsum. 

Anal appendages reddish or ochreous. 

Female very similar to the male but of a much duller hue and without* 
any of the colouring of the male. 

Genital organs very similar to striokUnm, 

Hab. Thre^hout Gontinebtal India, the Deccan, Deesa, X. W. India, 

U. SymiMtnim kypomlat, Kirby. 

Dipiax hypomdaa, Selys. 

Expanse 66 mm. Length 36 mm. 
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Head comparatively small ; eyes brown above, paler laterally and beneath ; 
occiput and vesicle brown ; front, epistome and labnim yellowish ; basal line 
of forehead usually present. 

Prothorax brownish yellow. 

Thorax brown with 2 broad, brijirht yellow, lateral stripes somewhat darker 
above, a broad dark humeral band and black stripes traversing the spiracle 
and metepimoron. 

Legs entirely black except the fl(*xor surfaces of the hind femora. 

Wings hyaline or sufTiised with a smoky, yellow tint. Antenodal nervures 
n ; the discoidal field barely contracted at the termen ; a variable yellow mark 
at the base of hindwing. 

Abdomen of male strongly constricted at the 3rd segment and fusiform ly 
dilated from the 6th to the 0th. th<' dorsal surface red, the ventral black. The 
lateral borders often finely black. 

Anal appendages rtddiah. 

Genital organs of male ; tentaculue very large, black, the external segment 
directed nearly horizontally back, the internal shaped as a robust, strongly 
curved hook ; lamina procumbent ; lobe small, rectangular and directed strongly 
backward. 

Genital organs of female ; vulvar scab' very small. 

Hab. Bengal, Assam, Khasia Hills, Burma, Tlulsd, Sikhim. 

56. Sympatrum orlentala, Kirby. 

Diplax orientale, Selys. 

Expanse 56 mm. Length 33 mm. 

Head comparatively small; eyes brown above, paler at sides and beneath ; 
vesicle and occiput brown ; forehead with a dilluso basal line present as a rule ; 
front and epistome pale yellow\ 

Prothorax brownish. 

Thorax reddish brown on the front and dorsum, a dull re^ldish yellow on the 
sides, a narrow, black humeral stripe, other markings very obscure. 

Logs entirely black or the hind femora striped with yellow on the flexor 
8urfa<)eB. 

Wings hyaline ; discoidal field barely contracted at the termen ; basal spot 
to hindwing moderately large, a golden yellow colour with the free bonier 
not sharply defined ; antenodal nervures 8}^. 

Abdomen similar in shape to hypomeUis, brick red on the dorsum, black 
ventrally. 

Genital organs of male ; tentaculoe moderately large and projecting nearly 
horizontally, the internal segment being strongly curved ; lamina m<derately 
fiat but more prominent than in hypomelaa ; lobe a little rounded slightly arched, 
small. 

Genital organs of female ; a very small vulvar scale, 2 flatly curved pro- 
jections from the 8th ventral plate. 

Hab. Bengal and Assam, Khasia Hills. 

The Sympetra are a group of very similar insects, whose specific differences 
are not very marked, whose colouring is very similar and whose markings are 
uihially very obscure. The first four species are very closely related to one 
another and a good deal of confusion has marked the history of their specific 
valuation. Hypamdas and orienUde are sharply marked ofif from the rest and 
may be distin^shed from one another by a comparison of their genital organs* 
They are more closely related to each other than to the first four species of the 
group. 

23 
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2 rows of oells in its proximal part or 1 row of 3 cells at the trigone, followed 
by rows of 2, strongly dilated at the tormen ; anal field of hindwing broad, 

2 — 3 rows of oells between the inner border of the loop and the basal margin 
of wing ; loop with a right-angled outer angle and ^vnth bifurcated cells. 
Membrane and stigma of medium size. 

Abdomen slim and nearly cylindrical in both sexes, dilated at the base and 
dorso-ventrally in the distal half of the 7th and for the whole of the 8th and 
9th. 

Sexual organs : l^'or those of the male see under species. 

Of the female ; border of 8th segment not dilated ; 8th ventral plaU* at its 
end prolonged into a projecting and somewhat bipartite, vulvar scale ; 9th 
ventral plato flat at the bas(' or slightly keeled and furnished with small 
hooks, the apical half usually somewhat bent ventralwards and the end pro- 
longed as a Uingiio-likc proj(‘Ction overlapping the 10th segment. 

Key to Species. 

A. Trigone in the forcwing free. 

Subtrigono in the forcwing free, (rarely 
formed of 3 colls.) 

Discoidul field With 2 rows of cells at its com- 
mencement I), nehuhsn, 

B. Trigone in the forcwing traversed, (rarely one or 

both fre<'.) 

Subtrigono in the forewing formed of 3 colls. 

Discoidal field commencing with 3 colls and 
then continued as 2 rows of cells (rarely 
commencing with 2 cells) />, trivialiM. 

37. DIplacodet nabuiosa, Kirby, Trans. Zoo. Soc. Loud. 12, p. 308. (1889). 
Karsch and Sclys. 

Kirby, Cat, p, 42, 1890. 

Id., lAnn, Soc, Joum. Zoot, 24. p, 556, 1893. 

Diplax nebidom. Brauor, Zool, hot, Wein. 18. p, 721, 1868. 

Sclys. Ann, Soc, Ent, Beig, 27 p, 96. 1883. 

^Idbdlttla netnUosay Kabr. ErU, sy», 2 p, 379, (1793). 

Hagen. Zool hot. Wien, S p. 481. 1868. 

Expanse 42 mm. Length 24 mm. 

Male: in adults and usually in moderately juvenile specimens, the whole of 
the thorax and abdomen is black, froste<l linoly with blue and the markings 
almost or entirely obsolete. The head black, the forehead and upper part of 
epistomo being highly glazed and of a bluish lustre. The labruni brownish ; 
the eyes deep sea blue, paler beneath. Legs black. 

Juvenile specimens : head ; forehead, epistomo, liibrum and labium pile 
yellow; a fine dark line to forehead in front of the vesicle which is bright yellow ; 
occiput bright yellow ; eyes pale blue beneath, brownish above. 

Prothorax pale yellow, the brown humeral band of the thorax continued 
on to it. 

Thorax ; dorsum broadly black, 2 yellow spots at the wing attachments, a 
narrow, diffuse, humeral band which uniting with the mid dorsal dark area, 
encloses a variably sized spot of yellow. The sides bright yellow, the sutures 
mapped out in black, an interrupted black line over the spiracle, the metepi- 
meron variably black. Often there is a very variable marbling of brown on the 
sides. 

Legs yellow, black on tho flexor surfaefcs. 
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Wings hyaline with dark brown tips, this oolour extending inwards as far as 
the inner end of the stigma and with the inner margin extending back almost 
tttraii^t to the termen. The apical marking differs according to the age of the 
Hpecimens and in some very juvenile specimens sent to mo by Mr. Bainbrigge 
Fletcher from Posa, it is entirely absent or if present is a mere shadow. Stigma 
dark brown, 2 mm. A small tinge of brown at the base of the hindwing extend- 
ing out as far as the cubital nervure. 

Abdomen black marked with pale yellow; segments 2 and 3 with broad 
yellow spots on the sides which often almost entirely obscure the ground colour> 
ing. Subdoraal spots on the 4th to 7th segments which gradually decrease m 
Rise as traced distally. Last 3 segments entirely black. 

Anal appendages pale yellow or ashy. 

Female very similar to juvenile males but brighter coloured. The black 
markings of the thorax obscure, the yellow markings of the abdomen x>repon(l- 
erating over the black which is present only as fine annules at the intersegments 1 
joints and a narrow block line along the mid-dorsal carina. A fine black line 
along the ventro-lateral ridge. The 9th and 10th segments black or small, 
yellow, subdorsa] spots on the 9th. Anal appendages bright yellow. 

Wings hyaline, the basal spot bright saffron, the stigma pale brown. The 
apical brown markings seen in tho male, quite absent in the female. 

Hab. Bastem and Central India, Ceylon, Bengal, Madras and Burma extend- 
ing thence to tho Straits, Malacca, Singapore, Java. 

This species is found only in marshy areas, l)oing rarely if ever seen awav 
from the neighbourhood of water. 

A well marked variety is found in Mesopotamia and Mr. Bishworth has sent 
me similar specimens from Karachi. In these the apical marking is usually 
obsolete and if present is a more shadow. There is also a well-marked blackish 
brown basal spot reaching more than half way to tho first antenodal, beyond 
the cubital nervure and thence obliquely to nearly as far as tomus. ** This 
variety may be the D, parvula of Rambur but as I have seen no Hpecimens 
of the latter, I cannot say for certain. 
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Fig. 30.— Male sexual organs of D. iriviaUs, ( x 18). 
1. In profile. 2. Fhnn the fnmt. 
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St. DIpiaoocItt tPivialit, Karsoh, Ent. Nock. 11 , p. 246. (1891). Sumaira. 

Kirby, Ann. Mag. Nat. Hist. (7). 16. p. 271. (1906). 

LibeUfuUi hraminea, Fabr. Sup;i^. Ent. Syst. p. 284. (1798). 

Libdlijda triviaUs, Ramb. Near. p. 116. 1842. 

Dipiax trivudis, Brauer. Novara, p. 104, 1866. Batavia. 

Id., Zool. hot. Wim. 17, p. 289, 1867. New Guinea. 

Trithemis trivialia, Kirby. Trans. Zod. 8oc. Land. 12, p. 278. (1889). 

Id. Cai. p. 1^, 1890. 

Expanse 46 mm. Length 26 mm. 

Male and female very similar. 

Head ; eyes very pale blue, capped above with a small greenish zone whioh 
shows brown in certain lights ; vesicle pale blue or tinged with yellowish green ; 
occiput brown; forehead, epistome, labrum and labium very pale blue. A 
black, basal line to the forehead in front of the vesicle. 

Prothorax pale greenish yellow with the humeral stripe of the thorax continu- 
ed on to it. 

lliorax the same colour but fading to pale blue on the sides and almost to 
whit<^ on the underneath. A brownish humoral stripe, finely bordered on the 
inner and outer sides with black. Laterally, the sutures finely mapped out in 
black and often a small black spot lying between them. 

Legs greenish yellow, the femora) ringed with black at the distal ends ; flexor 
surfaces of the tibias black. 

Wings hyaline, with a small basal, saffronated spot in the hind wings, more 
noticeable in the female and extending out as far as the cubital nervure, not 
quite to the inner border of the loop and about haK-way or loss to the tomus ; 
1\ antecubital nervures ; stigma pale brown ; membrane grey ; costa yellow. 

Abdomen black, marked variably with pale, grecnish-yellov , the first 3 seg- 
ments with broad siKJts on the sides which almost obscure the ground colour, 
the siitures on these 3 mapped out finely in black ; long, narrow, oval spots on 
the 4th to 7th segments, the distal 3 entirely black. (In the female and juve- 
nile males, these last 3 segments bear small, similar spots to those on the 4th 
to 7th). Beneath, pale blue. 

Very adult speoimons of the male tend to lose most or all of the yellow mark- 
ings, the abdomen especially, being entirely black with a frosting of blue. In 
some specimens which 1 took on the Katraj Lake, Poona, the frosting extended 
over the whole of the thorax, legs and abdomen and the markings were entirely 
obsolete. In these specimens the eyes were a beautiful topaz blue and the 
stigma in all wings was a light azure blue. 

Sexual organs of the male ; lamina moderately large and projecting and split 
by a deep, broad, triangular cleft into 2 somewhat diverging lobes ; external 
tentaoulsB broadly triangular; internal small but robust and shaped as an 
outwardly bent hook. Lobe projecting rather more than the tentaculffi. 

Anal appendages pale yellow. 

D. trivialisiB a species of the plains and usually frequents low, dry situations. 
Numbers may often be seen settling or hovering over roadsides and bye-paths 
or bare waste lauds. It is comparatively rarely seen over water and then only 
at certain seasons when very adult specimens appear to betake themselves to 
the neighbourhood of lakes and tanks for purposes of breeding. In this respect 
it oontrasts strikingly with nebvlosa which is rarely seen away from water. 

In Madras where both species are moderately common, the two are rarely 
taken in company. 

Hab. The whole of Continental India except in the hilly regions. C^1 ob» 
Singapore, Java, New Guinea, Lower Mesopotamia. 
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Genus — Rhodothkmts. 



Fig. 37. -Winga, showing neuratiou of Rhodotheinis rufa. 

RhodoUumiSt Bis, 1911. 

Grocothemia, Van der Weele, Hagon. 

LibeUtda, Rambur, 1842. 

Erythemis, Brauer. 

Orthelrum, Kirby. 

Hoad of medium sise ; eyes just meeting ; occiput large ; forehead projecting 
moderately ; in the male a shallow suture separating two flattened, triangular 
areas whi^ are not so distinctly demarcated in the female ; the suture almost 
flush. Vesicle broad at the base but narrowing or pointed above where it 
bifurcates into two tiny prominences. 

Frothorax lobe large and projecting, divided into two rounded lobes which 
are fringed with long hairs. 

Thorax robust. very slim. In the male the hind pair of femora with 

about 8 very closely set and smallish spines, followed by 5 or 6 gradually length- 
ening ones ; tibial spines numbering about 10, long and moderately stout. 
Armature in the female less open but the basal spines of the femora are wider sot 
and less numerous. Claw-books small. 

Wings long and moderately broad ; reticulation fairly wide ; trigone in the 
forewing a little distal to the line of the trigone of the hindwing ; sectors of the 
are in both wings with a long fusion ; arc between the Ist and 2nd antenodal 
nervures ; 8th nervure in the hindwing slightly separated from the anal angle 
of the triune ; antenodal nervures lOJ to 12}, the flnal incomplete ; trigone in 
the hindwing at the arc ; 1 cubital nervure to all wings ; no supplementary 
nervures to the bridge ; trigone in the forewing narrow, traversed ; trigone in 
the hindwing and aU hypertrigones free; subtrigone in the forewing with 3 
cells ; 4th nervure with a single flat curve ; 1 row of cells between 5 and 5a ; 
8th nervure in the hindwing very strongly bent ; the disooidal field beginning 
with 3 or 4 cells and then continu^ as 2 rows of c^s nearly as far as the line of 
the proximal end of the bridge, strongly dilated at the termen ; anal field of 
hindwing broad ; the loop lai^, its outer ang^ extending 8 cells distal fA the 
trigone, 4 rows of cells between it and the hgmal margin of wing. Membrane 
lai^. Stigma moderately large. 

Abdomen at the base, dorso-ventrally dilated but only slightly so from side 
to side. Broad and depressed and tapering gradually to the end. 

Sexual organs : see under species. 
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SI. Rhodothtiiiit rufa, Rie. 1911. 

Crocothemia rufa. Van dcr Wcelo. 

Erythemia rufa, Brauer. 

LUieUvJa rufa^ Rambur. 

Orihetrum chlitum, Kirby. 

Erythamia Mita, Brauer. 

LibtiUvia Mita, Rambur, 1S<I2. 

CroccIKemia crvardaM Hagen. 

Expanse 72 mm. Length 44 mm. 

Male ; head; eyes bright red, oapped at the summit \v4th brown, paler beneath; 
forehead and upper part of epiatome bright scjarlet ; lower part of epistomo and 
the labmm a rich ochreous or reddish ; labium brown ; oeuiput reddish brown. 

Prothorax brownish red. 

Thorax reddish browiri with no markixigs. 

Abdomen bright scarlet or vermillion red. 

Anal appendages red. 

Wings hyaline with a dark brown spot at the base of the hindwing which 
extends as far as the Ist anteoubital norvure and well beyond the cubital ner- 
vure. Posteriorly this spot usually reaches the tornus. In the forewing the 
basal spot very small and not extending as far the 1st antenodal and cubital 
nervures. 

Juvenile males are much lighter than the adults in colour and appiotich 
somewhat that of the female. 

Female : Expanse 70 mm. Length 41 mm. 

Head ; eyes reddish brown above, much paler beneath and at the sides ; vesicle 
brown ; occiput a pale greenish yellow ; forehead the same colour ; upper part 
of epistomo black and very sharply defined from the forehead ; low»r part of 
opistome and labmm ochreous. 

Prothorax dark brow^, with a pale greenish yellow, mid-dorsal stripe which 
widens posteriorly and is continuous with a similar coloured stripe on the thorax. 

Thorax golden brown, the fore part darker. A mid-dorsal, greenish yellow 
stripe which runs back over the interalar space and is continued posteriorly 
with a similar coloured stripe on the fore part of the abdomen. In front, this 
band is split by the mid-dorsal carina into two narrow, triangular sjxits, and 
is border^ outwardly by a broad, black, humeral stripe. 

Abdomen dark golden brown, with the greenish yellow dorsal band of the 
thorax cotitinued on to it as for as the 4th segment and from thence represented 
by a pair of similar coloured spots on the fore part of otich segment as far as 
the 8th or 9th. A fine, black, mid-dorsal line on the 1st to 4th segment. 

Wings as for male but the basal spot paler and its margin diffuse. Stigma 
dark brown. 

Sexual organs of male ; lamina broad and depressed, its free border curling out- 
wards ; tentaculsB small, the internal a robust hook, straight at the base but 
curving outwards at the point ; the external narrow, somewhat square and of 
about the same length as the internal ; lobe very narrow and tongue-like. 

Sexual organs of the female ; border of the 8th abdominal segment not dilated ; 
and of 8th ventral plate forming a strongly developed, broad, projecting vulvar 
scale which overlaps the 9th ventral plate ; the 9th narrow and projecting over 
the 10th and furnished with a small, conical protuberance on each side. 

Hab. Western India as far North as Bombay, Ceylon. I have taken females 
of this species in considerable numbers in Bombay during the month of Novem- 
ber but the males were extremely rare. On the wing, the adult male is indistin- 
guishable from O. pruinoaum or C. aerviUaf for both of which it is liable to be 
mistaken. The insect frequents rank jungle in the immediate neighbourhood 
of large tanks. 
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quadrangular, overlapping the lobe laterally ; internal tentaouks robust hooks 
curving first baokwai^ and then outwards. Lobe rather higher than the tenta- 
oulflB, narrow and strongly arched. 

Sexual organs of the female ; border of 8th segment not dilated ; 8th ventral 
plate prolonged as a rather large, oval, vulvar scale which projects almost at a 
i^ht angle from the body axis ; 9th ventral plate slightly oarinated in the middle 
line. 

Wings moderately broad, often differing in the two sexes, often colourod 
wholly or in part and often show^ing an extensive formation of secondary retiou- 
lation ; trigone in the forowing 2 to 3 cells distal to the line of the trigone in the 
hind ; sectors of the arc in forawing short, in the hind, a longer fusion ; are 
between the 1st and 2nd or at the 2nd antenodal nervure ; 8th ner\Tire in the 
hindwing at the anal angle of the trigone ; antenodal norvures numerous, in the 
forewing 11^ to 36, the final incomplete, often a development of reticulation 
at the outermost antenodal nervures ; base of trigone in the hindwing at the 
arc ; 4th nervure moderately convex in the middle ; normally 1 row of cells 
between 5 and 5a, but owing to a development of secondary reticulation, this 
space is often filled with a close irregular netu'ork made up of several rows of 
cells ; trigone in the forewing relatively short and broad, its relation to the 
hypertrigone rather more than a right angle, traversed by 1 or 2 main nervures 
and often filled with secondary nervures ; trigone in the hindwing with a strongly 
concave, distal border, traversed once but often filled with a network of secon- 
dary retioulation as in the trigone of the forowing ; cubital nervures generally 
multiple; supplementary nervines to the bridge either absent or if present 
numerous ; 8th nervure strongly curved ; discoidal field with 3 rows of cells or 
filled with a close retioulation ; nearly parallel sided as far as the termen. Anal 
field of hindwing broad, loop with long and broad aiiex, the external angle 
obtuse, the midrib almost straight. The cells between the inner border of loop 
and basal margin of the wing, only indistinctly arranged in rows of largish cells 
which in one species are further divided up by secondary nervules. Membrane 
moderately large. Stigma moderate to very long. 

The members of this genus show wide variation in their general facies and 
often very marked variation in the indi^aduals of any one species. 

In some species the sexual differences, especially in colouring are very pro- 
nounced. Six species are taken within Indian limits. 

Key to Spbcies. 

A, Numerous nervures traversing the sjiace boiuided 

in front and behind by the sulieostal and 3rd 
nervures and laterally by the node and the 
proximal end of the bridge, 
i. Male; wings dark golden brown wfith 
reddish reticulation as far out as the 
stigma, the outer border of this mark- 
ing strongly indented N. fulvia, 

B, No nervures traversing the space bounded in 

front and behind by tho subcostal and 3rd 
nervures and lateraUy by the node and the 
proximal end of the bridge. 

I. Male ; base of wings up to tho node in the 
forewing and distal to the node in the 
hind, black, iridisoent violet, bordered 
outwardly by a broad, white, opal band. 

Female ; base of winm yeUow as far as 
node, a fairly broad, irregular fascia 
traversing both wings at the node and 
the apices brown N, IvUia, tuUia* 


24 
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ii. Male ; similar to former but without the 

opal band N, tidlia ferdlis. 

lii. Male; base of wings golden yellow in 
the forewing as far as 2 to 3 cells distal 
to trigone, to a more distal point in the 
hind. Female; apices of wings hya- 
line N. intermedia, 

intermedia. 

iv. Male ; base of wings yellow as far as 2 
cellB proximal of stigma. Female ; 

apices of wings pale browh N. intermedia 

degtner. 

V. Male ; basal marking up to the proximal 
end of stigma, (variable in extent). 

The marking in the hindwing curving 
inwards so as to reach the tormen 
proximal to the terminal end of the 6th 
nervure. Female ; variable. Wings 
hyaline or saffronated, basal mark in 
the hindwing very small and not 
reaching the trigone. Apices of wings 
tipped with brown N. finduam. 

vi. Male ; basal marking extending to stig- 
ma and its free border running straight 
back from eosta to termen in both witigs. 

Female; wings bright yellow, with a 
poorly marked, darker yellow spot at 
the base and a dark brown apex K. lerminata. 



A t 

Fig. 29. — Sexual organs of N. ftdvia. (a) of the male from the front, (b) of 
the male in profile, (e) of the female, ( x20). 
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40. Ntiirothamit fulvia, Kirby. 

Neurolhetnia aophronia, Brauer. 

LibeUula aopJtronia, Brury. 

Libellvla fulvutf Drury. 

Polyneura aophroniat Ram bur. 

Polyntvra fidvia, Rambur. 

Libdlula apkalis, Guerin. 

Male ; Expanse 68 mm. Length 40 mm. 

Hiead moderately largo, somewhat globular ; eyes just meeting, reddish brown 
above, paler beneath ; olypous, labrum and labium ochrcc^us ; vesicle tumid and 
with two small points above, coated with short, stiff hairs ; occiput large 
brown. Suture almost hush. 

Prothorax brown, the lobe small, notched, naked. 

Thorax coated with hair on the dorsum, laterally naked, golden brown in 
front and above, ochroous in the humeral region, bright olivaceous yellow later- 
ally and beneath. Legs ochreous, femora spined as for genus. 

I Wings moderately broad, both coloured a rich, reddish brown tint through- 
out the whole of their oxt<'nt, except for a small window near the apex, the 
limits of which are as follows : — In the forewing from the inner third of the 
stigma, in a very sinuous curve to the iermen which it reaches at a point mid- 
way between the ends of the 6th and 6th nervures ; in the hind from the same 
point but sloping back towards the base of the wing ; outwardly this hyaline 
spot is bbunded by the brown tip to the apex of the wing which beguis variably 
from the outt^r end of the stigma. In both Wings the inner margin of the S|K)t 
is very deeply indented. 

In addition to the colourless area, there are a number of hyaline spots or 
streaks where the ground colour instead of b<*ing smoky, is a clear, pale amber 
tint ; these are the superior costal space, the subcostal 8;)ace, the hypertrigone 
and the anal angle immediately adjacent to the membrane and also a small 
spot lying between the node and the inner post costa I nervuro and a spot 
twice its size immediately in rear of it. The smoky ground tint is not always 
uniform and in many specimens the tormen at the basal half of the w ing 
ospooially in the hind, and the inferior costal space are of a much darker tint. 
Antenodal nervures numbering about 30 to 35 but these are extremely irregular, 
and are often forked or joined up in a close anasfimosis. The stigma large, 
dark brown ; the membrane grey. There is a great formation of secondary 
reticulation throughout the wings and the 3rd nervure is constantly 
forked at the inner end of the stigma ; the supernumerary nervures to the bridge 
ore about 8 and the cubital nervures number about 10 and 6 in the fore and 
hindwings respectively. The spaces between 6 and 6a, and 7 and 7a filled with 
a close reticulation. 

Abdomen a little tumid at the base, esjx'cially dorso-ventrally, gradually 
tapering towards tho anal end and markedly keeled on the dorsum. A ri(4i, 
dark brown with tho intersegment al nodes black. Anal appendages yellow, 
ochroous or brown. 

Sexual organs as for genus. 

Female : expanse and length as for male ; shape very similar but the abdomen 
considerably shorter. The general colouring a much paler, golden yellow wliich 
on tho sides of the thorax is distinctly olivaceous or greenish. The most 
marked ^fferenoes seen in the wings, which are a rich, clear, golden yellow or 
amber tint marked with a deeper, smoky brown in those areas noted in the male 
wliere the tinting was intensified. The hyaline windows at distal ends of 
tho wings are absent or if present then only obscurely and diffusely so. 

^ SexoiS organs as for genus. 
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The sexual differences in this species are so marked that Bambnr and Dnny 
deB<»ibed the male and female as two distinct species, althooi^ the former sug- 
gested that they might be the two sexes of one species. 

1 have specimens from Calcutta, Bombay, Mac&as and Assam which show 
but the slightest differences in markings but in three males sent to me by Mr. 
Beeson, taken in Toungoo and Tharawaddy, Burma, these are so marked as to be 
almost specific. In these the ground colour approaches nearer to the female, 
being a rich, pale golden browb. The apices of the wings are but faintly 
tipp(^ with pale amber and the margins of the hyaline area are not noariy 
so clearly out. 

This species is a shy, retiring insect, usually keeping to the precincts of dense 
jungle. Males and female are nearly always seen in company but very rarely 
pauring and although a comparatively common insect, 1 have never seen them 
over w'ater or ovipositing. 

Hab. India except in the desert or drier zones, Burma, (bylon. 

41. Neiirothsiiilt tullia tullio, Ris. 

LibeUula equeatria. Fabric ius. 

Libdltda lineaia, Fabricius. 

Diplax eqrieatria, Brauer. 

LdbeBuIa tvlUa, Drury. 

Neurolhemia equ^ria, Brauer. 

Neurothemia var, pedeatria, Selys. 

Male : Expanse 45 to 53 mm. Length 28 to 35 mm. * 

Head comparatively largo, warm brown above, opalescent green beneath and 
at the sides ; occiput browb ; vesicle rounded or with two obscure points, brown: 
front a dark, greenish yellow or blackish and very glossy, almost metallic ; epis- 
tome, lsd)rum, and labium pale greenish yellow. 

Prothorax, moderately large, rounded and slightly notched lobe, dark brown 
and with a brood, mid-dorsal, greenish yellow fascia. 

Thorax blockish brown on the dorsum where the mid-dorsal fascia of the pro- 
thorax is continued backwards over the tergum to the dorsal surface of the 
abdomen. The sides pale and in juvenile specimens yellowish. 

TiCgs black, the extensor surface of the tibias yellowish. The terminal spine 
of the hind femora very long. 

Abdomen slender, of even thickness, strongly keeled, blackish brown or black, 
with the mid-dorsal, yoUowish-groen fascia continued back as far as the 8th 
segments. Anal appendages i>ale, creamy yellow. 

Wings moderately brood and rounded, ^e basal half jet black in both wings, 
this colour extending outwards to a little beyond the node and curving inward 
towards the base near the termen and bordered outwardly by a bro^, opales- 
cent, white fascia to about halfway to the stigma. Membrane and stigma black. 
No supernumerary nervures to the bridge ; 5 cubital nervures in the forewing, 
2 in the hind ; trigone and hypertrigone in the foreWing traversed twice, in the 
hind once. The reticulation over the black area ochreous or reddish. 

Sexual organs as for the genus. 

Female s^ikingly different from the male, so much so, that the two sexes 
were described as two different species by Fabricius under the names equeatria 
{car the male, and lineata for the female. 

Expanse 40 to 45 mm. Length 30 mm. 

Head much paler in colour, the front, epistome, labrum and labium a pale 
greenish yellow ; vesicle and occiput olivaceous* 

Prothorax and thorax marked as in the male but the colour much paler, the side 
pale greenish yellow and only the mid-dorsal fascia bordered by a ^use, brown 
stripe. Legs yellow, the distel ends of femora, luown. Abdomen pale greenish 
yellow, wi^ a fine, mid-dorsal black line and a broad, blackish farowm staripo 
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Bubdorsally which meet over the dorsum on the 9th segment. Th(' 10th 
yellow, with two small, subdorsal spots, black. 

Anal appendages pale yellow. 

Wings hyaline, the basal half from just distal to the node, a pale amber y<'llo\v ; 
this area bordered outwardly by a broad, ragged, smoky brown fascia extending 
from the costa nearly to the termen and curving inwards towards the base near 
the termen, in the hindwing. The apices of all wings broadly smoky brown, 
as far inwards as inner end of stigma. The inferior, costal sjwce blackish- 
brown. 

Sexual organs not differing markedly from the gejius. 

Hab. India, Burma and Ceylon in tho moist areas. I have taken this 
insect in Calcutta, Madras, Bombay, Elephant a Island, Nilgiris, Colombo and 
Bangalore. In the latter district, it is exce^edingly local but where found, v<‘ry' 
plentiful. It favours swampy areas such as new |)ad(ly fields or low, moist 
jungles and may on occasions bo seen flittmg in countless swarms, its flight 
rcmhiding one strongly of an Hesperid. Variation is not a noticeable chrii - 
acteristic. 

42. Neurothemis tullia feralii. 

Malei : very similar to tvllia tullia, but the white ojjal band across wings is 
absent in the male. Tho base of wing is blai^k as tar as 2 cells proxinml of the 
node in the forewing and to the node in hindwing. 

Female similar to tullia tullia. A bright yellow at base of wings and a dark 
apex, the dark ray in the subcostal H]3aoe and the |K>stnodal dark band ahsimt 

Hab. I inoludo this as doubtful from Burma. MalacTa, .Java, Siam. 

45. Naurothamlt intormailia intermedit, Ris. 

Lihellvla intermedia, Rambur. 

Trithemis intermedia, Brauer. 

Nenrt^hemiA intermedia, Selys. 
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Fig. 40. — Sexual organs of N. intermedia intermedia, (a) of the male seei s 
from 5ie front. (6) Ditto from the side, ( X 20). 
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Male and female soaroely differing and only distinguished by careful scrutiny. 
Expanse 52 mm. Length 32 mm. 

Head : eyes puce brown above, rusty at the sides and greenish yellow beneath ; 
occiput reddish brown; vesicle olivaceous; front, epistome and labrum pale 
yellow, often with a rusty tinge especially below. 

Prothorax sandy, the lobe small and but faintly notched. 

Thorax pale olivaceous on the dorsum, with a goldon sheen, a broad, dark 
brown, humeral fascia. The torgum pale olivaceous green, jMile greenish yellow 
laterally or often a shade of pale salmon pink. The legs sandy. 

Abdomen long and slender, of even width throughout, strongly keeled, a 
golden brown or ochreous, marked subdorsally with a diffuse, brown stripe. 
In many specimens the dorsum of the first few segments are pale olivaoeous 
green, this colour being continued on from the tergum, and the sides of the distal 
segments are markedly ferruginous. 

Anal appendages ochreous. 

Wings hyaline, relatively broad and large. Li the male, both wings to 
rather beyond the trigone, tinted with an amber coloured suffusion varying 
in intensity according to the ago of the specimen and to a loss extent Jiccording 
to the season or locality. As a rule wet season forms are of a darker colour 
than those taken during the dry. The amber tinting spreads out as far as the 
stigma between the costa and the subcosta. In the female, the basal marking 
is absent but the tinting is present between the costa and 3rd norvure os far 
out as the stigma. Stigma rusty red ; membrane a smoky brown ; cubital 
nervures 2 to 3 in the forewing, 2 in the bind. 

Sexual organs of male and female not differing from the genus. 

Hab. India, Burma and Ceylom, in the moister areas and at elevations 
below 2,000 ft. lliis species is found throughout the year and is usually very 
common. It is rarely if ever seen frequenting the neighbourhood of water 
preferring long grass, from which it may sometimes bo seen rising in hundreds. 

44, NeHrotlHiiiiis IntopiiMdia degenar, Selys. 

Neurothemis intermedia, Selys. 

Neurothemis eeptentrionis, Forster. 

Exx)an6e 50 mm. Length 32 mm. 

Male and female very similar. 

Head, thorax and abdomen coloured very much the same as in the foregoing 
species. 

Wings hyaline and particoloured r relatively brood and long. In the male, 
the marking of a uniform, bright reddish yellow, somewhat darW at the costal 
stripe and with red reticulation. It extends outwards from the base as far 
as 2 cells proximal of the stigma. In the forewing its border slightly convex, 
in the hind, sloping sharply backwards and inwards towards the anal angler 
the anal border being hyaline for about one cell’s breadth. In some species 
the colour is a deeper, reddish brown, the cell middles being paler and the 
border of the wings grained. 

A dark ray may be present in the subcostal space and a clear area immedi* 
ately posterior to it. In the female a dark costal streak extends out as far 
as the stigma, expanding somewhat at the node and the apices of the wings 
are yellowish as far inward as the middle of the stigma. 

Stigma dark, reddish brown, 3*5 mm. 

Rab. Burma, Bhamo, Assam and Bengal. 
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48. NmirotlMiiiiB flttotutnt, Hagen. 

lAhdlvla flucluanst Fabrioius. 

Polyneura degana, Rambur. 

Polyneura apicalia^ Brauor. 

Neurothemia ceyhuica, Brauer. 

Neurot?iemia nicolnirica^ Brauer. 

Neurothemia palliata^ Hagon. 

Expanse 50 mm. Length 32 mm. 

Male and female very similar. 

Head ; front reddish ; opistome, labrum and labium yellow. 

Prothorax dark reddish brown. 

'Eliorax reddish brown, dark olivaceous on the dorsum and a ]3aler ru.s8et 
grtHJn at the sides and beneath. 

Abdomen ferruginous with obscure, blackish, subdorsal spots. 

Wings moderately broad and long ; in the male, the basal marking, which is 
of a golden brown or black colour with reddish reticulation, usually extending 
as far out as the stigma but subject to a little variation of 2 or 3 colls more 
proximal or distal ; in the forowiiig, the border of this marking a little convex, 
in the hind, sloping strongly towanls the base so that it reaches the termon 
at a point somewhere between the terminal end of the 6th nervuro and tomus. 
Secondary reticulation not a marked feature, the trigone in the forewing having 
about 5 or 6 cells and the hypertrigono 5 to 8. In the female the colour of the 
wings varying considerably ; either hyaline or tinted dull yellow, the basal 
marking in the hindwing usually small, not ext<nidiiig as far out as the trigone 
and its border vignetted oH. The apices of the wings touched variably with 
brown, this colour occasionally extending as far as the middle of the stigma 
and having a sharply dehned border, in other female specimens, the basal 
marking is better defined and is of a clear yellow or yellow with dark, diffuse 
clouding at its outer border or it may be a dull brown without any rays at the 
base. iStigma moderately large, dark brown. 

Hab. Malaysia, Straits, Nicobars, Ceylon and Lowior Burma. 

48. Neurothemit ttrmlnata, Ris., 1911. 

Neurothemia fluctuana, Brauer. 

Neurothemia fluctuana, race apicedia, Solys. 

Neurothemia atigmatizana, Laidlaw. 

Expanse 62 mm. Length 40 mm. 

Larger insects than the two last and rather darker in colour ; markings if 
any, rather obscure. 

Head, thorax and abdomen a golden brown. 

Wings broad and long ; in the male, the basal marking extending variably 
outwards to os far as the stigma or rather wider, its border without indentation 
and running straight back to the termen, which it reaches a little distal to the 
end of the 5th nervure. Secondary reticulation rather more developed than 
in the foregoing two species and radish in colour. Trigone in the forewing 
with 6 to 7 cells, in the hypertrigone some 3 or more cells, subtrigone in the 
same wing with 12 to 24 cells ; stigma dark brown, rather more than 4 mm. 
In the female, reticulation more open, the markings varying widely but usually 
the wings a bright yellow with poorly defined darker marks at the membrane 
and brown tips to the extreme distad ends of the wings, this latter marking 
not usually extending in beyond the distal end of the stigma. In isoohromatio 
females* which are less common, the wings are yellowish with a diffuse, brown 
clouding at the node, reaching as far out as the proximal end of the stigma. 

Hab. Ceylon and the Nicobars, 
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Genuft— BiUPiNOPYGA. 



Fig. 41. — ^Winga showing neuration of Bradinopyga gerninata. 

Head : eyes broadly contiguous; forehead narrow and sloping ; suture jno<lo> 
rately deep; vesicle round^ or with two small points. 

Pcothorax; posterior lobe small, rounded procumbent. 

Thorax robust. 

Legs moderately short and slim. Hind femora with numerous, olose]y> 
set, short spines ; mid-femora with a row of gradually lengthening spines ; 
tibial spines numerous, about 12 pairs. The leg armature about the same in 
the sexes. 

Abdomen at the base, a littledorso-ventrally dilated, very slightly constricted 
at the 3rd segment, sides nearly parallel and tapering very gradually to the end. 
A more or less distinct, transverse ridge on the dorsum of the 4th segment. 

Wings long and moderately broad ; trigone in the forewing one or two eells 
distal to the line of the trigone in the hind ; sectors of the arc in both w^ngs 
with a long fusion ; arc between the 1st and 2nd antenodal nervures ; 8th 
nervure in the hindwing arising from the anal angle of trigone ; antenodal 
nervures 10} to 12}, the final complete ; trigone in the hindwing at the are 
or a little proximal ; 1 cubital nervure to aU wrings ; no supplementary ner- 
vures to the bridge ; trigone in the forewing traversed occasionally twice ; 
trigone in the hind entire or traversed, its distal side concave ; all hypertrl* 
gemos entire ; 4th nervure markedly undulating ; discoidal field generally with 
4 rows of oells, occasionally a more or less lengthy space with 3 rows of cells ; 
strongly dilated at the termen ; anal field in the hind wing broad ; loop long 
and broad and with divided cells at the outer angle ; colls between the inner 
border of the loop and the base of wing arranged in transverse rows. 

Stigma of medium size. Membrane largo. 

Only one species which is readily distinguished by its stipna, which is black- 
ish and white at both ends. palfida has a somewmit similar oolonzed 

stigma but the number of antenodal nervures in this insect do not average more 
thim S}, whereas Bradinopyga has not less than 10}. 

47. tHidlfieiqfia iamlnati. 

gemitioto, Bambur, 1842. 

Expanse 70 mm. Length 44 mm. 

Head : ^es brown above, opalescent or purplish at the sides and beneath ; 
vesicle Uaefc; oooiput brown; front, epistome, labirm and labnim brown 
mottled obscurely white and black, anastomosing streaks. 
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Prothorax brow^ with similar mottling. 

Thorax brow*n mottled with grey. White and black streaks which anasU^mos 
in an irregular pattern. Legs blac^kish brown. 

Wings hyaline ; many of the basal nervures and all the aiitenodal nervures 
yellow; 10| to 12 J antenodal nervures in the forowing 9 to 10 in the hind ; 
stigma blackish brown with a spot of white at either end. 

Abdomen similar in colour to the thorax, cinerous beneath, theintersegmental 
nodes ringed with black. Anal appendages white. 

Female ; Expanse 46 mm. Len^h 76 mm. 

Very similar to the male but rather lighter in colour. One antenodal nervure 
less in both wings than in the male. 

Hab. The single sriecies taken in India has a wide distribution, being 
found in the plains and submontane areas throughout India. Ceylon and Burma 
except in the desert tracts. The insect has a curious habit of sunning itself 
on walls coated with cement, or on the sides of wIjIIh. 

I have seen numbers resting on the face of the granite rocks on Elcj)hanta 
Island, and in all such situations, ow‘ing to its cryptic colouring, it is well nigh 
invisible. Possibly the habit is of a protective nature or it may aid the inset t 
in stalking its prey. Hambur described the species as from Bombay as far 
back as 1842. 

Genus — Crocxjth kmis. 



Fig. 42.-*-WingH of Crocotfiemis servilia, (x2J) 

Crocoihetnis, Brauer, 1868, 

Head large and globular ; eyes shortly fused : forehead projecting, the suture 
very deep and separating horse-shoe shaped, flat areas : vesicle rounded. 

Prothcrax ; posterior lobe very small and rounded, middle lobe fringed 
anteriorly with long hairs. 

Tliorax robust, logs moderately long and robust, the hind femora with a row 
of closely-set numerous short spines of uniform size and w'ith a much longer , 
one at the distal end ; tibial spines numerous, flao and of medium length : 
olaw hooks robust, nearer the distal end of claws. Armature in the female 
very similar. 

Abdomen broad, sides parallel or slightly fusiform and tapering strongly 
near the end : in the female the sides parallel : both sexes strongly earinatod 
along the dorsal ridge. Anal appendages closely-set and long. 

Wings long and of medium Width : reticulation close : trigone in the forewmg 
about one c^s breadth distal to the trigone in the hind : sectors of arc in the 
lorewing moderately short, a much longer fusion in the hind : are between the 
1st and 2nd antenc^al nervures : 8th nervure in the hindwing arising from the 
anal angle of the trigone or in very occasional specimens, slightly separated 
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from it : antonodal nervures 9| to lO} the final incomplete : baae of trigone in 
the hindwing at the aro : 1 cubital nervure to all wings : no supplementary 
nervures to the bridge : trigone in the forewing traversed once, rarely twice ; 
subtrigone with 3 cells; trigone in the hindwing entire: all hypertrigones 
entire : 4th nervure slightly undulated : 8th nervure strongly arched : disooidal 
field with 3 rows of cells (occasionally 2 or 4, but this very rare)» strongly dilated 
at the termen : 1 row of cells between 5 and 5a : anal field of hindwing broad, 
the loop broad and extending 3 cells beyond trigone and with bifuroa^ cells 
at both angles : stigma and membrane largo. 

Two species have been described from within Indian limits, vix», serviliu and 
^rythrasa, but having examined some himdreds of specimens collected over a 
wide area which included Egypt, Mesopotamia, South Persia, Sind, Bombay, 
the Deccan, the Carnatic, Madras, Assam, Burma and Ceylon, I have come 
to the conclusion that the two cannot be separated. It is possible to form a 
complete series including both species and \^en large numbers are examined, 
the specific characters break doWn everywhere, especially as regards the wings, 
the reticulation of the apices and the apical and basal markings. I consider 
them to be transitional forms towards the establishment of at least three 
different species but find it more convenient to describe them under one 
heading with two varieties, a small and a large red form and a yellow variety, 
of which I call the former servUia aerviUa, the large red form, variety 
maxima^ and the latter, variety erytJuea, It must be noted however that as 
these three aro not infrequently seen pairing with one another and as the 
neuration in all closely agrees, the division is a purely artificiakono. All forms 
are yellow in the teneral stage, but this colour is retained in the adult stage 
of erythoea only, the others assuming in a few days a brilliant red colour. 
Erythcea in its colouring conforms with what is usually found to be the 
ease with desert species, the greater number of which, especially in 
Mesopotamia, are of a sandy yellow tint. 

SI. Crooothumis aarvllte Mrvilia. 

(^rocothemis etyikeeaf Selys. 

(hoooihemia soror, Kirby. 

Crocothemia rdicuJaia, Kirby. 

LibeUula sermlia, Drury. 

(^rocothamia aervUia, Brauer. 

Erytfmiia amnUa^ Brauer. 

LiMltda ferruginea, Fabricius. 

LiheUuUt aoror, Bambur. 

Expanse 55 to 60 mm. Length 35 mm. 

Male ; head ; eyes reddish brown or deep blood red above, opalescent or pur. 
plish at the sides and beneath ; occiput olivaceous ; vesicle, frons, ejnstome 
and labrum brilliant red or the lower part of cpistome and the lahrum may be 
orange or yellowish. 

Proihorax ferruginous. 

Thorax reddish &own without markings, densely pubescent. X^gs reddish 
brown. 

Abdomen and anal appendages a bright carmine red with no markings. 

Wings hyaline, reticulation close, especially at the apices, an amber coloured, 
basal marking which in the forewing is only present in the inferior costal 
space, the sut^stal and cubital spaces at the extreme proximal parts. In 
the hindwing this marking is of variable extent, reaching as far the 1st ante- 
ouhital nervure, rather beyond the cubital nervure and from thence in a convex 
margin as far as the tomus. Antecubital nervures 10| to 11). In occasional 
spaoimens the apices of the vrings are distinctly smokey. Stigma deep amber 
heavfiy bordered with black. 
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Sexual organs prominent, reddish in colour : lamina broad but recumbent : 
external tentacuhe projecting, foliate : internal tentaonlii^ stout, curved, black* 
tipped hooks ; lobe prominent and arched. 

Female : 

Head : eyes brown above, lilaceous at the sides and bemm-th : occiput oliva- 
ceous : vesicle brown : Irons, opistone and labrum pale yellow. 

Prothorax brown or ochreous. 

lliorax a golden brown without markings. Legs ochreous with black spines. 

Abdomen olivaceous brown, with a fine black dorsal carina. 

Wings as for male but the basal markings pah^r and the reticulation yellow 
instead of red as in the male. 

Hab. Throughout Continental India, Burma and Ceylon. I have .se(*n it 
also in fair numbers in Basra, Bushire and Suez, but in these places it is largely 
replaciKl by the yellow form erythm. 

49. Crooolhenilt MPVilia sarvllia., var. mixhna. 

Expanse 65 mm. T.K*ngth 45 mm. 

This species does not differ in colour from the foregoing but it is of a much 
larger size and is apparently a local insect. 1 have only taken it in Potma 
district. Usually it shows bilateral polymorphism as regards the neuration 
of the wings, thus quite oi^caaionally the discoidal field of one side begins 
with a row of 3 colls and is then continued as 2 rows of cells. 

In this respect it resembles R, rufa so closely that it is only with great diffi- 
cUlty distinguished from that insect, usually however this character is present 
only on one side. Very occasionally the antecubital norvures number 12J on 
one side and 10i\ou the other. (Generally it is of a much more brilliant red 
than Aervilia senilia. 

90), Cfoooth«iiil|i ttrvIKft fwrvilia., var. erythm. 

CrocMemi^ erytiwsa, Brauer. 

lAbelluki ferrugimta, Fabricius. 

LibeUula victoria, Fourcroy. 

LiheUula mbra. do Villers. 

Libellida ferruginea. Van der Linden. 

Libelhda erythrm, Brulle. 

Expanse 65 mm. Length .35 mm. 

Male and female very similar. 

Head : eyes puco coloured above, ochreous at the sides and beneath ; occiput 
olivaceous : vesicle brown : frons, epistomc and labrum a {)alo straw colour but 
in some males the frons is o<!hroous. 

Prothorax olivaceous brown. 

Thorax a golden yellow, rather darker on the dorsum and with a usually 
sharply defined, antehumeral, pale whitish green stripe. The sides much paler 
osi>ecially in the female and with a distinct greenish tinge. Legs olivaceous. 
A whitish green stripe on the tergum. 

Abdomen ochreous, this colour being most intense along the sides, paler on 
the dorsum, the dorsal carina finely block. Anal appendages yellowish. 

Wings hyaline, the apices more often than not tinUxl faintly and diffusely 
with l^wli or sepia. An amber suffusion, pale and diffuse, runs along the costa 
of both wings and blends with the basal marking which is more diffuse and much 
paler than in sem7ia aervilia. Stigma bright yellow. 

Hab. Mesopotamia, Egypt, Southern Europe, throughout Africa, Quetta, 
Bombay, Poona and Ceylon, 1 have noticed specimens of this insect on board 
ship during voyages from the Persian Gulf to Karachi and Bombay, so possibly 
its spread has followed trade routes. I am of opinion that specimens from 
India have in the past been regarded as teneral forms of servilia aervilia. 

{To be coniinued.) 
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SUB-SPECIES AND THE FIELD NATURALIST 

BY 

E. C, Stuart Baker, k.z.s., m.b.o.u. 

A letter which has recently been circulated to all Members of 
the British Omithologists Union has attracted my attention, 
because in it the assei*tion is made that modem scientific methods 
are opposed to the work of the Field Naturalist. Now my own 
work, such as it is, has been until the last few years purely that 
of a Field Naturalist, ami it seems to me that no asseiiion has 
ever been made showing a profounder ignorance of the true facts 
of the case, indeed it is probable that no scientific or thorough 
field worker will attempt to refute the contra-assei^tiou that Modem 
Museum Naturalists are far more dependent on the field-observer 
than were those of earlier times. 

The assertion in the letter is based on two grounds, first the 
wicked and foolish system of triuomialism, or sub-specific classi- 
fication indulged in by modern ornithologists, and secondly the 
attempts of these same ornithologists, to enfoi'ce a system of 
nomenclature, which shall be permanent and stable. I propose 
to comment on these two ac(*usaiions separately. 

In the first place, what is a sub-species or the form of variation to 
which we give the honor of a third name ? The generally aix'epted 
answer to this is as follows. A mh-sjtpcws is a geographical race 
or variation differing in some respe(‘t from the form first described 
as the species, yet linked to it by other intermediate forms found 
in intervening areas. It is essential, however, that to entitle such 
a variation to a trinomial, it should have arrived at a point in its 
evolution sufficiently advanced to enable it to exist as a permanent 
form within some definite area. From this it will be seen that 
a sub-species is merely a term for a species in the making. Once 
Nature has advanced in evolution to the time, when the links or 
intermediate forms have ceased to exist, then the sub-species will 
attain the full status of species, because they will be definitely 
severed from th<dr nearest allies. This will, of coui’se, never 
happen in its entirety, for Nature is perpetually at work creating 
new forms and variations suitable t/o their environments, whilst 
destroying those which are unsuitable, and thus unfitted to carry 
on the work of perpetuation. In former days specimens frequently 
came to Museums and Private Collections with no date whatsoever 
as to where, when or how they had been collected, but the 
specimens, if sufficiently distinct from any known form, were 
very properly given a name. To such an extent, however, did this 
obtain that bMs were occasionally named after a locality in which 
they never occurred, simply because the person who eventually 
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-obtained and named the skins had not recognised the importance 
of getting with them coiTect data, or had accepted the fii’st state- 
ment made without further inquiry. Now-a-days binomialisrn 
does not suffice to cover the whole I’ange of differentiation in 
species, because Field Naturalists have shown from their obser- 
vations that species vary according to their geographical distribu- 
tion, as governed by varying conditions of temperature, humidity, 
and many other factors. It is to describe these variations in the 
shortest manner possible that trinomials, 6v sub-species, have 
come into use. Now the whole of the material facits upon which 
tliis work of trinomialism can be carried out must be collected by 
Field Natm’alists, and it is only from their discoveries and ob8(»r- 
vations that the Afuseum Naturalists have data upon which they 
draw their reductions and form their conclusions. For instance, 
no Museum Naturalist can take 1,000 specimens of a species col- 
lected in any one country and say, “ Here we have so many 
variations in structure or colouration whic’h constitute so many 
4^ub-8pecies.” It is not until the careful Field Observer gives him 
information as to where, when and how each specimen has been 
collected, in what kind of country and at what elevation it has 
})een found that the Museum man can tell whether the variations 
are mei*ely individual or are the effect of an environment which 
necessitates or encourages tlieir evolution. 

Olassilication of the living members of the Class like 

every other classification, is intended to simplify or make easy the 
attainment of knowledge. In the present instance it should 
as.sist in the acquirement of knowledge, both of ornithology as a 
whole, as well as of each individual species, its life history, and 
all other facta connected with it. If the classification employed 
helps towards this end, it is scientific ; if, on the other hand, it 
render the acquisition of knowdedge more difficult, it is not 
scientific, and should be discarded. 

But the wTiter of the letter to which I have referred, and a few 
others of similai* mentality, do not argue on these lines. In effect, 
what they do say is this : The old system of dividing birds into 
species is sufficient for me, and I have no desire to learn anything 
more. I do not intend to have anything to do with the attempt 
of modem ornithologists to work out the marvellous evolution of 
Nature in forming variations to suit the needs of their immediate 
environments. It is nothing to me that N ature evolves a dark 
bird which may obtain safety in the deep shadows of evergreen 
forest, whilst its cousin attains a white or pale coat which renders 
it inconspicuous in snow or sunlit grass-land. It is of no interest 
to me to know that a migratory bird has developed long wings, 
whilst its sedentary relation has them shorter and weaker.” 
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Dark colour and light colour, 8ti*ong wings and weak ones, are, 
of course, two of the simplest developments in evolution, and any 
child can understand them, but the I'e^ons for the many other 
differences existing, often in but slight degree, between sub- 
species are still beyond what we can now interpret ; on the other 
hand, the material we of this generation are busy collecting and 
collating will assuredly help those of a future generation to 
decipher the puzzles which we now grapple with in vain. Kach 
generation has at its disposal the collective knowledge of previous 
workers, and the Naturalist who desires to add something new to 
the sum total of existing recorded facts must not only assimilate 
the accumulated knowledge of his predecessors, but mubt con- 
stantly seek fresh fields of learning. 

When ornithology was in its infancy, birds were lmn[)e<l 
together under one name in the most extraoixlinary way, and at 
this period much the same degree of nomenclature obtained 
amongst civilized people as obtains to-day among savage tribes. 
Thus there were groups of birds known as Vultures, Eagles. 
Ducks, Storks, Owds, Flycatchers, and so on ; sometimes these \\i»ve 
again divided into “ large or ‘‘small'’, and sometimes a second 
qualifying name was added, denoting some conspicuous character. 
As time progressed these larger divisions were giwhially broken 
into smaller and smaller ones, until eventually most birds which 
differed conspictiously from others had a defiuite trivial name. 'I'o 
this succeeded a time when Latin and Greek, or pseudo-Latin and 
Greek, names w’ere given in addition to the local trivial names, 
thus enabling workers to recognise the bird spoken or written 
about, whatever the language employed in the context. At this 
period and for a long time after, tresh discoveries were constant ]\ 
being made ; unknown countries were still plentiful, and Natural- 
ists had more than sufficient to emploj^ them in wwking out new' 
species on the very broadest lines. Under such circumstances 
minor differences were either overlooked or ignored, whilst the 
causes for these same differences w'ere never sought for. 

Now, however, we live in a time when there are but few 
countries left to explore, and novelties of specific rank ai’e few and 
far between, consequently minor differences attract attention to a 
far greater degree than was previously the case. Together wdtli 
these differences the w'orker now’’ seeks to elucidate their caut^en, 
thus necessitating a knowledge of their life history quite unneces- 
sary so long as one was content to acknowdedge only such striking 
features as were visible wdthout search to ever}'one. A very much 
finer division of living objects l)ecomeB possible to the modern 
ornithologist, for whom the material to be worked on has already 
been collect^ and classified on broader lines by the Naturalists 
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of previous generations. Hence we have come to the use of 
trinomials to denominate geographical differences existing in 
the same species under different circumstances and in varjnng 
environment. 

As regards the second accusation levelled against Modern 
Naturalists, that of upsetting long existing names in their attempt 
to regulate nomenclature as a whole, it is curious that the 
accusation is nearly always made by the same individual, who 
inveighs against trinomialism. If we examine the reasons given 
for the accusal ion, it invariably comes to this, that l)y giving names 
to birds which are not those by which the accuser knows tliem, we 
inconvenience him. There can be but one correct name for a binl, 
and Naturalists of the calibre who complain because their pewonal 
convenience and sympathu^s are not consulted forget that no 
generation works for itself alone and its own pleasure. It is the 
duty of each generation to put classification and nomenclature 
—amongst other things — on as stable a basis as possible for the 
generations to follow, and the only way to do this is to make some 
definite inile as to nomenclature and adhere to it. 1'he nile thus 
made by the International Congi*ess and universallj- agreed to is that 
priority of nomeiudature shall bt* strictly adhered to with effect 
from the date of the lOth Edition of Linncous (1758), the founder 
of binomialism. This of couree means that from time to time some 
long accepted name has to be discarded for another hitherto over- 
looked and unknown, which preceded it. Naturally our own 
sympathies are in favour of the continuation of the name we have 
known all our lives, but our children will always know it by the new 
name, and will not be bothered with this cjuestion of sympathy, if 
we are only consistent, and adopt as soon as it is ascertained the name 
to \vhich the bird is preperly entitled. If oniithologists of the 
jnesent generation do their duty without fii*st stopping to consider 
w’^hether it wdll inconvenience them j^ersonally, those of coming gene- 
rations will have, but little left to do in reference to classification 
and nomenclature. All this, the rough foundation work of orni- 
thology will have been threshed out by ourselves, and perhaps 
those who next succeed us. Those later to come will be employed 
in elucidating cause and effect, not in finding o\it what is, but in 
ascertaining vohy it is and hoir it has become so. The ornitho- 
logist will not want to find out in what respect one bird differs 
from another, where it lives and how it feeds. All this will be 
ready prepared for him to acquire speedily from books, and it will 
be his duty to continue the investigation into reasons and results, 
and to tabulate what he learns as the basis of work for yet future 
generations. 

So too, the Oologist will no longer want to know what bird lays 
what kind of egg, but will be discovering why each particular 
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kind of egg is laid, how and why it is pigmented in a thousand 
different ways, together with the attendant anatomical and biologi- 
cal circumstances. 

Practically all scientific Zoological research resolves itself into an 
endless inquiry into the ways of evolution. Each successful 
Naturalist ^ding during his life something to the accumulated 
mass of accepted facts upon which others shall build up either 
additional facts, or shall make some discovery which shall further 
enlighten humanity upon the ways and means of the great mystery 
of creation and perpetuation of life by evolution. 

To me it seems that when we find out a few facts entitling 
geographical races to trinomials, we are adjdiog a few bricks to 
the foundation of the building whose coping stone shall be complete 
knowledge. 

To those of us who are Field Naturalists in India, correct 
nomenclature does not, of course, appeal with any great force ; 
but on the other hand, the existence and definition of sub-species 
is a factor of the greatest interest. A Government officer in the 
course of his duty may have to visit the snow-clad mountains of 
the Himalayas, the dense, humid forests of Assam and Burma, the 
arid plains of Sind and Uajputana, or the never var5dng heat 
of South India, Ceylon or Tennasserim. Over all these greatly 
contrasting areas, he may meet with the same species of bird, 
perhaps all varieties included in the standard works under one 
name, or perhaps divided into half-a-dozen so-called species. 

When quite a young man, intensely interested in oniithology, 
and living in a part of India teeming with bird-life, I was con- 
stantly confronted with difficulties in ascAtaining the name of 
some particular bird. Sometimes it seemed to me that the des- 
criptions of two or three birds would equally well apply to the 
specimen in hand, whilst at other times no description seemed 
correct in every particular, and it was quite impossible to say to 
which of two or more descriptions my bird should be allotted. 
Gradually it dawned on me that in many cases geographical varia- 
tions of the same species liad been all lumped under one specific 
name, and in others these had been split up into several species 
under different binomials. At this time several leading scientists 
were beginning to work out a system of sub-species with trinomials, 
and when I h^ read some of their articles, my difficulties began to 
disappear. Having grasped the idea of their system, there opened 
before me the wonderful scheme of creation by evolution, the 
constant standardization (if I may use such a term) of variations 
in structure and colour which help to maintain existence with the 
corresponding eliipination by destruction of all unn^ssaiy or 
i^uiious characteristics. 
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The need for trinomialism is })rought home to ns in India very 
plainly by the study of our two most common birds, 1 he House- 
Crow in8olens)y and the Bulbul (JSlolpastes lupmorthou^). 

Thus the common House-Crow is divided by Blanford and Oates 
into two species, Cornts 8plen(fpns in India, and Corriis inaolens in 
Burma. But if we study the forms in various areas, we find that 
there are still two geographical races which difler even more from 
the typical Indian bird than does the Buimese one. ^Fhese two 
races are the small very dark bird from Ce^ylon and another from 
Sind which has the paler plumage so light that it appears almost 
white. If one merely had typical specimens of the (Vylon bird 
(COTVUH jrrofpi/aUis) and the Sind bird (/’. x. ^nqmpijpn ) 

to examine, one would at once say here are two excellent fijjeciem 
of Crow eery different from one another. When, however one 
has a series from all over India and Burma, it ib easy to see that 
all are one and the same spt^cies, but that the dry, glittering plains 
of Sind have affected the plumage, until the pale brown has been 
bleached almost wdiite, whereas in (Vylon and Burnia the constant 
humid heat has deepened it until the whole bird is practically 
black. As regards the Bulbuls, the authors quoted have been 
very generous iii the number of species allow^ed, and w^e find 
Molpa^les hamorrhoxis^ the common Madras red-vented Bulbul, 
masquerading as a good species in no less than six areas, i.c., 
Ceylon and the greater part of ( Vmt incut al India, 

Punjab and N.-W India (intermPxUus), Bengal, Assam, and N. E. 
India, (Imu/aletisU^y Manipur and W. Burma (Jninnanicns)^ Kachin 
Hills, Shan States and N. E. Burma, (atricripillus), and finally 
S. E. Buraia, and Tenuasberim, {mqtijnleus). 

But these are nothing but geographical races of one and the 
same bird, each race gracling into the next. Thus, between any 
tw^o adjoining races wdthin certain aieas surrounding each special- 
ised area, there is some form of bird not stable, but vaiying 
individually in degree, which is neither one race nor the other, 
but half-way betw^een the two. 

Hume, one of the greatest ornithologists, w ho (‘ombined in hiin- 
eelf equally the attributes of the Field and the Museum Natui’alist, 
long ago nea/rly grasped the question of geographical races and 
sub-species. For instance, deaJing with the species of Crow- 
Pheasant, he divided this into several species, shewing the differ- 
ences between the races with gi’eat accui’acy, but eventually, 
finding that though the exti'emes varied, they all ran into one 
another, he once more lumped them under one name. At the 
same time he definitely laid down the fact that here we had one 
and the same species of bird with various diflerent races in 
different geographical areas. 

26 
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Perhaps the most difficult point for the young ornithologist to 
get over was the chronic inconsistency of all the standard books ^ 
such as those of Jerdon, Hume, BlaiifoiYl and Oates, etc. All 
these authoi’s at times accepted the smallest of differences between 
adjoining races as sufficient reason for making them species, yet in 
other instances, far gi*eater geographical variations are passed over 
in silence. A good example of this may be found in the Cuckoo 
Shrikes. Here we have the dark Grey Cuckoo Shrike (Campoiihatju 
ynelaaoeohisia) and the Pale Grey Cuckoo Shrike (C, 'tmlanoptera) 
given the status of species, yet under the one name of (rrancaluH 
macei we have lumped together the small bird from Ceylon, the 
large one fi‘Om Northern India, and the bird from Siam and 
Burma, which differs utterly in having the female the same as the 
male, instead of barred on the chest and throat. 

l^he above are mei'ely odd instances cited from amongst an 
unfortunately large number of similar cases, but will suffice t(» 
shew that trinomials are not onlj^ necessary, but will actually help 
the learner to identify the birds he comes across. Also they will 
shew him how impoitant it is for the Field Ob8er\’er to make the 
most careful notes to be attached to each specimen he collects, for 
without these data neither he himself nor any Museum Ornitho- 
logist will 1)6 able to make a correct interpretation of what he sees. 
Thus the modern Museum Naturalist, as I said in the fii‘st lines of 
this aitiicle, is absolutely dependent on the work of the Field 
Naturalist, and accoixiing to the latter's keen powers of obsena- 
tion, accurate recording and ample notes, will be the value of the 
deductions the fonner can draw , 
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THE FLORA OF TfIK INDIAN DESERT. 
(JODHPUR AND JAISALMKR.) 

HY 

E. Blatteu, S.J. and Prof. F Hallberd. 

Part II. 

With l-i fJiUtes. 

{Contii) H£if from paye 24G of Vol. XS 1 7.) 

Rohacb.k. 

Seurada Ti. 

^purada procumhenSf L. Sp. PI. (1763) 441. 

Loo. : JaUalmer: Jaisalmor, gravel (No. 932W !), on sand (No. 9008!), 
Vinjorai, dunes (No. 9330 !). 

Distrib.: N. Africa, Arabia, Persia, Afghanistan, Sind, Punjab. 

Flowers and fruits in Nov. 

COMBURTA<'£.F.. 

Anoffehms Wall. 

A7ioffeifi8us pendula^ £dgew« in tlouru. As. Soc. Beng. XXI (1863) 171. 

Venn N.: Ehndruk, dhau. 

Lo(\: Jodhpur: Kailana (No. 6697!), on the rocks between Sagur and 
Balsamand (Macadam.). Jaisalmer : Aniarsagar (No. 6698!), Bads 
Bag near Jaisalmer (No. 6696 I), generally in rocky places (Macadam). 

Distrib.: Gujarat, Bimdelkhand, N.-W. Provinces, Rajputaua. 

Fr. in October and November. 

Uses : The wood is extremely hard and consequently dithcult to work, 
but is excellent where a hard wood is necessary, in cabinet-making, 
in-laying, etc. The leaves are used in dyeing, {iroducing a dark 
green (Macadam). 

Anogeiamn acuminata^ V^ 2 M\ Bedd. FI. Sylv. 1. 16. 

Vem N.:Dau. 

Loo.: Mar war (Macadam). 

Distrib.: Rajputana, Central Provinces, Northern Circars, Burma, 
Chittagong. 

Uses : The wood, which is very hard, is exoeUont for cabinet-making. 
in«laying, eto. Also used for building purposes (Macadam). 

Anogtdssus rotund\foiia, epee, nor, 

^ Arbor circa 6 m. alta (quam vidimus). Partes novellce (rami, folia, in- 
floresoentia) oinereo-tomeutosie. Folia altema, numerosa, juniors 
late elliptioa vel suborbiculata, matura veto orbiculata vel suborbicu- 
latSi lauora quam longs, diametrum 2 cm. attingentia, apioe ebtusa, 
rotunda, vel emarginata, generatim muoronata. NerW laterales, 
geueratim 7, piomiueutes in facie inferiore. Petiolus 3 mm. attingens, 
rortis, 

Peduneuli suhterminales vel axillares, solitarii, foliis longioies (ssepe 
duplo). Oaj^tula globosa, densa, 15 mm. attingentia (staminibus 
exolttsis), Calycis tubus compressus, 2-alatus, pan alata 1 mm. 
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longa, 2 mm. latfti pars supra oirarium longe attanuata at producta 
5 mm. longa (brevi post anthesin); alto glabrie vel fere ita, brunnem, 
Bubobtusa, margine integerrimo; limbus late oampanulatus, 1*5 
mm. in diametro, paollulum pubescens. Stamina exserta, filamentis 
brunneis, antheris flavis. 

Fructum maturum non vidimus. 

Distinguitur a oeteris AnogeUA speciebns forma et magnitudine 
foliomm. 

On the stem at the base of the petiole of the leaf there is on each side 
a group of minute fleshy filiform protruberances, about 1 mm. long. 

In one instance a complete axillary solitary sessile flower-bud was 
observed. 

Locality: Kailana near Jodhpuri found in flower in October 1917 (Nos. 
6594!, 6595!). 

Note : Diflfertne specifice ab Anogeiaso coronata Stapf in Kew Bull. 
No. 4 (1414) 158 ?. 

ymopa, Brand, in Ind.For. XXV (1899) 287, var, nnmmn/aiia, 
Duthie. FI. Upp. Gang. Plain I (1908). 340. 

Loc. : W. Kajputana (King). 

Distrib. : Merwara, W. Kajputana. 

Myetaoe.*:. 

Ptidium L. 

Piidiun^jfuyava^ L. Sp. PI. (1768) 470. 

V emr N.Timrud . 

Loc.: Jodhpur : Jodhpur where water is plentiful (Adams). Jaisalmer 
Amarsagar (No. 7138!), Bada Bag. 

Native country : Mexico. 

Eugenia L. 

Eugmia jamlolana, Encycl. Meth. Ill (1789) 198. 

Vern, : Jamun. 

Loc.: Jodhpur: Balsamand (No. 7277 !). Jaisalmer: Amarsagar (No. 
7276 !), introduced. 

Distrib. : Indo-Malaya, Australia. 

FI. in November. 


Euealgptw L’Herit. 

Buealgptua $p. 

Loc.: Jodhpur: Kailana (No. 7278!), introduced. 

Native country : Australia. 

LTTHEAi'BilS. 

AfHTnannia L, 

Ammannia daecf/era, L. Sp. PI. (1762) 175. 

Loc.: Jodhpur: Jodhpur (No. 8480 !), Balsamand (Nos. 8412 !, 6105 1, 
6001 1), Manclor (Nos. 8481 !, 8489 !, 8490 !, 8491 !), Kailana (Nos. 
8496 1, 8497 1, 84^!, 8500 !), Balarwa (Nos. 6009 !, 8499 !). Jaisalmer : 
Between Phalodi and J^p (Nos. 84791, 8186!, 8487!, 84881). 
Jaiialmer (Nos. 6006 !, 8494 !), N. of Jaisalmer ( No. S006 t), 
Amarsagar (Nos. 8411 1, 8410 !, 3426 !, 8425 !), Bada Bag (Nos. 8495 !, 
8498 ! 61061, 60071,6005!, 8428!, 8427!), VinJoraT (W 6004 !, 
6008!, 8482!, 84881, 8484!, 8485!, 8492!), Devikot (Nos. 5996 !, 
6002 I). 



Joiirn.i Bombay Nat. Hiot. 8oc. 


Plato XIII. 



B. — The same dune as above, seen from the plain. Part of the ad vane- 
wind-eroded crest is shown on Plate 1-A. 
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Distrib.: Africa, S, and E. Asia, Australia, Europe (where it is 
probably introduced). 

FI. and fr. in October and November. 

Ammania multiflora. Koxb. FI. lud. I (1820) 447 . 

Loo.: Jodhpur: Kailana (Nos. 3385!, 3384!), Balarwa (No. 3388!), 
near Kotda (No. 3390 !), Jaisaliner : Vinjorai (No. 3389 !), near Devi- 
kot (Nos. 3388 !, 3387 I). 

Distrib.; Trop- Africa, Mada^jasoar, Asia: Persia, Kurdistan, Afghani- 
stan, India, Andamans to the Philippines and Japan, Australia : 
N. W. and S. Australia, Victoria, New S. Wales, Queensland. 

FI, and fr. in October and November. 

Ammannia d/'wrfoitiwi, Blatt. and Hall, in Journ. Bomb, Nat. Hist. 
Soo. XXV (1918) 213. 

Loc. : Jodhpur : Kotda near Sen (No. 3345 !), near Badka on wet 
ground (Nos. 3346 1, 3347 !). Jaisalmnr: Devikot (Sty. 3341 !), near 
Devikot (Nos. 8342 !, 3343 !), Vinjorai (No. 3344 !). 

FI. and fr. in November. 


Tunica L. 

Tunica granatum.Jj.^l^. PI. (1753) 472. — The pomegranate. 

Vern. N. : Anar. 

Lee.: Jodhpur. Jaisalmer: Bada Bag (No. 6747 !). 

Notb : The Jodhpur variety is celebrated for its delicate flavour 
( Erskino). 

Lair$rmia L. 

Lawsonia inermiSf L. Sp. Pi. (1753) 349. 

Loo.: Jodhpur: Jodhpur (No. 7315!). Jaisalmer ; Amarsagar (No. 6748 !), 

SAXIKKACiA<EA, 

VahUa Thun//. 

Vahlia vineoM. Uoxb. FI. Ind. II (1832) 89. 

Vern. N.; Noli (Macadam). 

Loc.; In rocky dry places of Jodhpur and tfaisalraer, not very common*. 
Distrib.; India, Persia, Egypt, Trop. Africa. 

FI, in December. 


OXAORACE.IC. 

Trapa L. 

Trapa biapinosa, Roxb. Hort. Bong. (1814) 11. 

Loc.: Jodhpur : Balsainand (No. 6750 !). Not seen anywhere else. 
Distrib.; Trop. Africa, Indo-Malaya. 

Fr. in October. 


CurURBITACB.T-:. 

Momordioa L. 

Momordiea charantiaf L. Sp. PI. (1753) 1009. 

Vern. N. : Karela. 

Loc.; Jodhpur : Kailana (No. 66611). Jaisalmer; Not uncommon in 
cultivated places (Macadam). 

Distrib.: Trop. Africa, Indo-Malaya. 

Fr. in October, 

Uses ; The fruit when green is cooked and eaten (Macadam), 
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Motmrdvsa bal$a<mna, L. Sp. PI. (1753) 1009. 

Loc.: Jodhpur : Mandor (6660 1). 

DiBtnb.: Africa, W. Asia, Indo-Malaya, Australia. 

FI. aud fr. in October. 

jifomordtea Jiotoa, Uoxb. in Willd. Sp. PI. IV (1806) 606. 

Loo.: Jaisalmer: Jaisalmer, sand (No. 6669 !), Bada Bag (No. 6668 !). 
Distrib.: Indo-Malaya. 

Fr. in November. 


Luff a Cav. 

Luff a aegyptiaca Mill. Diet. ed. 8 (1768). 

Loc.; Jodhpur: Bhikamkor (No. 6666!) Jaisalmer; Bada Bag (No. 

6666 1 ). 

FI. in October and November. 

Luffa (ieutangtda, Boxb. Hort. Bong. (1814) 70. 

Loo.: Jaisalmer: Amarsagar (No. 6667!). Jodhpur: Balarwa (Nos. 

6709 !, 6671 !). 

F). in November. 


Cueunm L. 

Cucumu triyonuB,Mo\h, Hort. Beng. (1814) 70. 

Vem. N. : Kachri (Macadam). 

Loc. : Jodhpur ; Osiati (No. 6664 !), Balarwa (No. 6701 !), Balsamand 
(No. 6663!), Mandor (No. 6647 !), Phalodi (No. 6648 !). Jaisabner: 
Viujorai (No, 6662 !), Devikot (Non. 6649 !, 6661 !), Loharki (No. 
6700 !), Bodakoer (No. 6660 !), not uncommon in fields and cul- 
tivated places, in large quantities between Dabla and Jaisalmer 
(Macadam.) 

Distrib: Persia, Afghanistan, Indo-Malaya, N. Australia. 

FI. and fr. in October and November. 

Uses : Fr. eaten. 

Cwcarntf wr/o, L, Sp. PI. (1753) 1011, agreMi»f Naud. in Ann. Sci. 

Nat. ser. 4, XI (1869) 73 and Xll, 110. 

Loc. : Jodhpur : Kailana (No. 6640 t), Osian (No. 6646 !), Barmer 
(No. 6612 I), Phalodi (No. 6643 !), Jaisalmer : Vinjorai (No. 6686 I), 
Amarsagar (No. 66371), Jaisalmer, sand (No. 6638 I), near Devikot 
(N<i. 6639 1), Vinjorai wet ground (No. 6641 !), near Bap (No. 6644 !), 
near Loharki (No. 6714 1). 

FI. in October and December. 

Cucumii prophtturum, L. Cent. Amoen. Acad. IV (1769) 296. 

Loc, : Jaisalmer : Devikot (Nos. 6636 !, 6634 !), Amarsasar (No. 6669 !). 

Distrib. : Trop. Africa, Arabia, Baluchistan, Sind, Rajputana. 

FI. and fr. in November. 


Citi*uUu8 Neck. 

CitndluB oolocynthis, Bchrad. in Linnrea XII (1838) 414. 

Vem. N. : Tastumba, Tumba. 

Loc. : Jodhpur : Jodhpur (No. 6624 !), Balanya (No. 6706 1), Kailana 
(No. 6704 !), Phalodi (No. 6627 I), Osian (N^. 6633 I), Mandor (No. 
6630 t), Bhikamkor (No. 6626 !), near Badm (No. ^22 !), Banner 
(No. ^28 !), Jaisalmer : near Devikot (No. ^26 1), Vinjorai (No. 
66291), Jaisalmer, rocky plateau (Nos. 66311, 6632 I), Sodakoer, 
riverbed (No. 6628 1), Amarsagar (No. 6706 t), Loharki (No« 6703 !), 
very frequent in sandy places wtween Balotra and Jais^mer, parti- 
cularly between Utami and Undu where large patches of ground are 
often thickly covered with the friiit (Macadam). 
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Plato XIV. 



A — Vhw ol i\ « 1 pi iin horn tht top ol <lun< in PI it< VITF ^Ihamiij, 
l)Ut pvttlus In tin ton ^lound it lootot dmu I nta 
(Uofithn t/t bui hi(( 



JB — B.in aieu in tin above locnlit\ (oloni/edl»> rhinnt paptf/om Fuqotna 
rretitn JJonhntnm and Lt^ptadtma ttptntnim 
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Distrib; Mediterranean region, W. Asia, Arabia, India, Ceylon. 

FI. and fr. in October and November. 

Uses : The seeds are ground and made into cakes by the very poor 
(Macadam). 

Oitrulluft vulgaru, Hchrad. — The Water Melon. 

Loc. • Cultivated in both states. Crowing even in the poorest soil, 
called ^ baikar which is a light sand having little or no earthy 
admixture. (Adams). 

Distrib. : [ndigenous in tropical Africa, extensively cultivated in most 
wann countries. 

Uses : The pulp is eaten fresh, the seeds are dried, ground &nd mixed 
with flour for food. There is a large import of fruit into some of the 
towns iu Jodhpur. (Adams.) 

Coccinia Wight cV: Arn. 

Coecinia indica, Wight A Arn. Prodr. (18ii-4) 347 

Vern. N. : Jungli Karela, goleda. 

Loc. ; Jodhpur : Banner (No. H(517 !), Bhikamkor (No. 6693 !), near 
Badka (No. 6021!) Jaisalmer : near Bap (No. 66151), Bada Bag, 
near Jaisalmer (No. 6618 !), Amarsagar (Nos. 6619 1, 6694 !), Vinjorai 
(No. 66201), Dovikot (No. 1616!). 

Distrib. : Trop. Africa, liido-Malaya. 

FI. in November. 


M&lothna L. 

lempei'ma^ Cogn. in DC. Monogr. Phan. Ill (1881) 622. 

Loc. ; Jodhpur : Bhikamkor (No. 6603 !), Jaisalmer : Bada Bag (No. 

6695 1), Sodakoer (No. 6602 !), Loharki (No. 6696 !). 

Distrib. : India, Coylon. 

FI. in November. 

Melothria malerm/tatanaf C<ign. in DC. Monogr. Phan. Ill (881) 623. 
Vern. N.: Ak phutni vel. 

Loc,; Jodhpur ; Jodhpur (No. 6605 1), Bhikamkor (No, 6702 !), Mandor 
(No. 6606 I), Osian (No. 6697 !), Balsamand (No. 6610 !), Barmer 
(No. 6699), Phalodi (No. 6609 !), Jaisalmer ; Sodakoer (No. 6611 !), 
Loharki (Nos. 5922 !, 6698 !), Vinjorai dunes (No. 6607 !), near Baj) 
(No. 6612 I), 

Distrib. : Trop. Africa, Indo-Malaya, Australia. 

FI. and fr. in October and November. 

Melothria pfrpusUla^ Oogn. in DC. Monogr. Phan. Ill (1881) 607. 

Loc. : Jaisalmer < Vinjorai (No. 6614 !), Shihad (No. 6613 I), Jodhpur ; 

Jodhpur (No. 6708 !). 

Distrib. : Africa, ln<lo-Malaya. 

Fr. in November. 

MeMhvia heteropkylUtf Cogn. in DC. Mon«>gr. Phan. Ill (1881) 618. 

Loc. : Jodhpur : Mandor (No. 6604 I). 

Distrib. : India, Ceylon, China, Cochin China, Java. 

Blastania Kotschy «& Peyr. 

Rlastania fimbri$tipula^ Kotschy & Peyr. PI. Tsnn. (1865-1866) 15, t. 7.' 
Loo. * Jaisalmer : Bada Bag (No. 6601 !). 

Distrib. : Trop. and S, Africa, Arabia, Sind, Rajputaua, Gujarat. 

FI. in November. 
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CorallocavpM W«lw. 

CoraUocarpus epigmus, 0, B, Clarke in Hook, f, FI. Brit. Ind. II (1879) 
628. I 

Vern. N.: Karela. 

Loo.: Jodhpur: Barroer^ sand (No. 6699 !), near Kotda (No. 6600!), 
Osian (No. 67071). 

Bistrib.: India, Ceylon. 

Cucurbita L. 

Cucurbita ma:vima, Duchesne. 

Loc. : Jaisalmer : Amarsagar (No. 6670 !). 

CAOTACB.f:. 

Opuntia Tourn. 

Opuntia dilleniif Haw. — The Prickly Pear. 

Vern. N. : Nagphani (nagphani means snake-hooded and refers to 
the shape of the leaves (Macadam). 

Loc.: Jodhpur and Jaisalmer States ; often found in dry rocky places 
near villages (Macadam). 

Used for fences. 


FlCOlDE.E. 

Trianthnna L, 

Triantheina monogym, L. Mantiss. (1767) 69. 

Vern. N. ; Safod santer, Sarta (Macadam), Hata. 

Loc. : Jodhpur : Mandor (No. 67631), Sou (No. 67661), Jaisalmer: 
Vinjoras, sandy plain (No. 6764!), Jaisalmer (No. 6751 !>, Shihad 
(No. 6762 !), very fref]uent in gardens and cultivated places 
(Macadam). 

Bistrib. : Most tropical regions. 

FI. and fr. in October and November. 

Note : Cap of fruit containing two seeds, truncate, slightly mitriform, 
oblique, with a raised margin, higher on one side. •: mouth closed 
(downwards) by a thin membrane. Lower part of capsule containing 
*3-6 seeds. 

Tiianthema triquetra, Kottl. Willd. in Gosellsch. Naturf. Fr. neue 

Schr. IV (1808) 181. 

Vern. N, ; Lunki. 

Loc. : Jodhpur : Jodhpur (Nos. 6766!, 6769!), Phalodi (No. 6764!). 
Jaisalmer : Bap (Nos. 6761 1, 6767 !), Jaisalmer (No. 6766 !), Jaisa)- 
mer, on sand (No. 6762 I), Amarsagar (No. 6768 !), Vinjorai (Nos. 
6760 !, 6766 !), Vinjorai, on gravel (No. 6767 1), Vinjorai, sandy plain 
(No. 6768 !), Bovikot (Nos, 6768 !, 6769!). 

Bistrib. : India, Ceylon. 

FI. and fr. in October and November. 

Note ; Trimen, in his FI. of Ceylon II, 269, makes the variety liottlen^ 
which cannot be retained, as the only character of importance, viz,, 
the folding of the calyx-teeth ** over top of ripe capsule ” is not 
constant. Our specimen No. 6760 combines the characters of the 
type and of Trimen’s variety. 

Trianthema pentandra, L. Manriss. (1767) 70. 

Veni. N. : Santer, Sarta. 

This species, is represented by the following varieties : — 

Var, a rubra mr, nov , — Fruotus maturus ruber. 
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Plato XV. 



A‘—Ed»>o of Hand-dune at Lohjirki JaiHaliuer State (tlH‘ '-an le an on Plate 
11) with a clumj) ot Catotropn^ provera^ Avv^nt tomi'nioi^dy J.eptadvnm 
^partium, and I^anicum furt/idinn. 



B. — Elevated dune area at Loharki, with Crofalnria lurhiit, Leptadenia 
tpartiu^n^ Aerua pgfudo4owmtoga, and Pa men m inrgidnnu 
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Log. : Jodhpur : Jodhpur (Nos. 6774 !, 6777 !), Balarwa (No, 6778 !), 
Bhikamkor (Nos. 6780!, 6782!), Phalodi, on gravel (No. 6783!), 
Barmer, on gravel (No. 6770 !), Jaisalmer ; Phalodi to Bap (No. 
6776 !), Sodakoer (No. 6784!;, Loharki, on dunes and gravel ( No. 
6773 !), Shihad (Nos. 6787 !, 6772 ! ), Jaisalmer (No. 6770 ! ), Amar- 
sagar (No. 6771 !), Vinjorai, on dunes (Nos, 6786 !, 6785 !). 

Var, (i jUtvOy var. nov. — Fnictus mattmis ilavus. 

Loc. ; Jaisalmer: Jaisalmer (Nos. 6788!, 6789 !). 

This variety seems to be rare, whilst the other is very common, especial- 
ly in gardens and cultivated places. 

Distrib. of the spocies : India, Trop. Africa. " 

FI. and fr. in October and November. 

Tnant henna hydaspicay Edgew. in Journ. Linn. Soc. VI (1862) 203. 

Loc. ; Jodhpur; Sen, wet ground (No. 6797 !). Jaisalmer: Bap, gravel 
(Nos. 6792 !, 6793 !), Ainarsagar (No. 6796 !), Jaisalmer (No. 6798 !), 
near Dovikot (No. 6794!), Bevikot (Nos. 6790!, 6791!, 6795!), 
Vinjorai (No. 0799 !). 

Distrib. : India, Trop. Africa. 

F). and fr. in October and November. 

Orygia Forsk. 

Onjgia decumbenny Forsk. FI. Aegypt. Arab. (1775> 103. 

Loc. ; Jodhpur : Mandor. on rocks (No. 6802 !), Kailana, on rocks 
(Nos. 6801 !, 6808 !, 6811 », 6812 I), Kotda near Sou (No. 6804 I), 
Banner on rocks (Nos. 6806 !, 6800 I). Jaisalmer: Bada Bag (Nos. 
6800 !, 6805 !), N. of Jaisalmor on rocks (No. 6807!), Vinjorai on 
rocks (No. 6803 f). 

Distrib. : India. W. Asia, Africa. 

FI. and fr, in October and November. 

MoUitytt L. 

Mollugo hirtay Thunb. Prodr. PI. Cap. (1794) 24. 

Vem. N, ; Bakda, Matter (Macadam), Hats. 

Loc.: Jodhpur: Badka (No. 6813!), Banner (Nos. 6117 !, 6821 !), 
Jaisalmer : Jaisalmor (Nos. 6814 I, 6820!), 15 miles E. of Jaisalmer 
(No. 6822 !), N. of Jaisalmer (No. 6819!), Sodakoer (No. 6818!), 
Devikot, gravel (No. 6815 !), Vinjorai (No, 6816!), rather frequent 
in cultivated places of Jodhpur and Jaisalmer (Macadam). 

Distrib.: Warmer regions of the world. 

FI. and fr. in November. 

Uses: Used as a cure for indigestion. 

Mollugo nudioaulisy Lara. Diet. IV, 234. 

Vem. N. ; Kagatia khar. 

Loc.: Jodhpur : Kailana (Nos. 0850!, 6851 !), Balsaraand (No. 6848 I ), 
Mandor (No. 6847 !), Balarwa (No. 6852 !), near Badka (No. 6846!), 
Jaisalmer: Devikot (No. 6849!). 

Distrib: Tropical Africa, India, New Caledonia, Cuba. 

FI. and fr. in October and November. 

Uses. : Applied externally against ulcers. 

Mollugo cernianay Seringe in DO. Prodr. 1 (1824) 392. 

Loo. : Jodhpur : Bhikamkor (No. 68541), Balarwa (Nos. 6855 !, 6866 ! ), 
Phalodi (No 6862 !), Barmor, sand (No. 6859 ! ), near Badka 
(No, 6853 !), Loharki (No. 6858 !), 10 miles W. of Bap (No. 6866! ), 
.Taisalmer, sand (Nos. 6864!, 6866! ), (Devikot No, 6860 !), Vinjorai, 
dunes (Nos. 6863! , 6867 !). 

Distrib. : Trop. Africa, India, Coylon, Australia. 

FI. and Fr. in October and November. 


27 
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Ouekia h. 

Quekia 2 }harnaeeoid$$, L. Mantisa. (1771) 562. 

Vem. N. : Morang (Macadam), Bareli. 

Loo.: Jodhpur: Jiidhpur (No. 68261), Oaiau (No. 6828!), Bhikaiukor 
(No. 6827 !), near Badka (No. 68251), Barmer (No. 6883!), Jaiaalmer : 
Jaiaalmer, aand (Noa. 6882!, 68801, 6824!), Sodakoer, Band (No. 
6828 !), near Xioharki, aand (Noa. 6829 !, 6884 !), Vinjorai (No. 0831 !), 
near Devikot (No. 4824 !). 

Biatrib.: India, Baluchiatan, Afghanistan, Africa. 

FI. and fr. in October and November. 

(Jaea: Eaten by camels. 

Limeum L. 

TAmmm indioum, Stocks ex T. Anders, in Jonrn. Linn. Soc, V, Siippl. I 

(1860) 80. 

Vem. N. ; Shapari. 

Loo.: Jodhpur: Phalodi (Noa. 6842 !, 6848 !), Jaiaalmer: Bap, gravel 
(No. 68881), 10 miles W. of Bap (No. 6886!), Loharki (No. 6837 !), 
Amaraagar (No. 6836 1), Jaiaalmer, gravel (Nos. 6889 !, 6840 !). 
Sodakoer (No. 6844!), Bevikot (No. 6841 !), Vinjorai, sandy plain 
(No. 68461). 

Biatrib. : loclia, Baluchistan, Arabia, Nubia. 

FI. and fr. in October and November. 

UMBKLLlFaE^. 

Peucedamm L* 

Peueedanum gmveolens, Benth. & Hook# U Gen. PI. I, 919. — The Bill. 

Loc. : Judhpur ; Marwar Junction, run wild (No, 6744 I). 

RUBlAOBiK. 

Mittagyna Korth. 

Mitragyna parvifolia, Korth, Oba. Naucl, Ind. (1889) 19. 

Loc. : Jaiaalmer : Amaraagar (No. 7083 1), probably cultivated. 

Biatrib. : India, Ceylon. ^ 

Fr. in November. 

Oldenlandia L. 

Oldeniandia aipera, BO. Prodr. IV (1830) 428. 

Vem. N. : Banakar. 

Loc. : Jodhpur: Kailana (Noa. 7092 !, 7090 !), Balsamand (No. 7089 I), 
Balarwa (No. 7091!), Bhikamkor (No. 7096!), Phalodi (No. 7098 I) 
near Badka (No. 70861). Jaiaalmer: Amaraagar (No. 70981), Jaisal- 
mer, plateau (No. 4181 !), 10 miles W. of Bap (No. 7068 !), between 
Phalodi and Bap (No. 70851), Shihad (No. 7087!), near Loharki 
(No. 7097 !), near Bevikot (No. 7084 1), Bevikot (No. 7094 !), Vin- 
jorai, sandy plain (No. 7096 !). 

Biatrib. : India. ^ 

FI. and fr. in October and November. 

8p€rm9eoe€L. 

Spmnacoce dricta, L. f. SuppL (1781) 120. 

Loo. : Jodhpur : Balarwa (Noa. 7100 !, 7099 1), rare in Bajpiitana. 

Biatrib. : Trop. Africa and Aaiab 

FL and f r. in October. 

Notb : The doral leaves are much more numerous than given by Oooke. 

Spermacouhitpida, L. Sp. PI. (1758) 102. 
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Plato XVI. 



A — In tiu* luMjchbourhood of Kailana (.lodhpur State). A <*lump of 
h*‘pt(uhni<i sparttvm uud Aerua tommtom 



B. — Near Kailana Lrptadema hpavtium HUpixu'tini? Tjaun<da ehondrilloulct. 
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Loc. : Jodhpur (Nos. 7101 !, 7102 1), Kailaua (No. 7108 !), Mandor 
(No. 71051), Osian (No. 7107 !), Balarwa(No8. 7108!, 71031), Bhikam- 
kor (No. 7104 1). Not found in Jaisalmer State, 

Uistrib. : Indo-Malaya. 

Kl. and fr. in October and November, 

Noth : The oapiiule does not open in the manner described by Hooker 
(FI Brit. Ind. Ill, 200) and Cooke (FI. Bomb. Pres. 1, 624). The 
capsule has Hnaily the appearance of two spreading valves with the 
soarious septum between them. This septum, however, consists of 
two laniellm, easily separable from each other. After tlie two meri- 
carps have separated, the one which dehisces lirst, remains open, 
whils its lamella, on account of its elasticity, is throw'ii back on tlu^ 
closed moricarp and remains in that position till this mericarp also 
opens 

OOMFOSIT^K. 

Vernonia Sehrob. 

Vf^rnonia cinerea^ Less, in Liniuca IV (1829) 291. 

L(io. : Jodhpur : Jodhpur (Nos. 100071, 10013 !), Balsamaud (No. 1001 1 !), 
Mandor (Nos. 10012!, 10008 !), Barmer (No 10015 !), near Badka (N4». 
10009 1). 

Jaisalrner: Jaiaalnier (No. 10010!), Amarsagar (No. lOOl l !). 

Distrib : Tropics of the Old World. 

FI. and fr. in Octob^jr and November. 

Vernonia cinerasems^ Schultz.-Bip. in Schweinf. FI. Aethiop. (1867) 162. 

Loc, : Jodhpur ; Kailana (No, 1(M)01 !), Harmor (No. 10002 !), Kotdn 
near Seu (No. 10004 I). Jaisalrner : N. of Jaisalrner (No. 20003 !), 
Jaisalmor on rocks (No. 10005 !), Vinjorai (No. 10006 1). 

Distrib. : India, Baluchistan, Tn>p. Africa. 

FI. ami fr. in October and Novoiuber. 

Note : There are several discrepancies between the doscriptions in 
Cooke’s FI. Bomb. Pres, and Hook, f.’s FI, Brit. Ind. Our specimens 
agree with Hooker’s diagnosis. 

Ageratum L. 

Agevatum aonyzouiea, L. Sp. PI. (1753)839. 

Loc.: Jodhpur: Balarwa (No. 100171). Jaisalrner; Vinjorai, sand (No. 
10016 !), Amarsagar (No, 10018 !), Bada Bag (No, 10019 !). 

Distrib. : All hot countries. 

FI, and fr. in October and November. 

Rlytnea DO. 

Jiluniea amplecten^^ DO, in Wight Oontrib. (1834) 13, 

Loc. : Jodhpur ; Balsamaud (No. 10020!), Jodhpur (No. J0021 !), Kailana 
(No. 10022 I), 

Distrib. : India, Ceylon, 

FI. and fr. in October. 

Cgathocline Oass, 

Cgathocline lyrata^ Case, in Ann. Sc. Nat, ser 1, XVII (1829) 420. 

L4>c. : W. Rajputana, near irrigated spots (King). 

Distrib. : India. 

Fiwihea Cass. 

Vliichea lanceolata, 0. B. Clarke Comp. Ind. (1876) 94. 

j oc. ; W. Kajputana (King), 

1 istrib, : India, Afghanistani N. Africa. 
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S^hem'onthus It. 

Sphixiranthu$ indiowt, L. Sp. PI. (1763) 927. 

Loc. : W. Rajpatana (King). 

Distrib. : Africa, indo- Malaya, Australia. 

CoBBulia Roxb. 

CwBulia oxillaHs, Roxb. Hort. Bong. (1814) 62. 

Loc. : Jodhpur : 26 miles S. B2. of Lnni (No. 10024 !). 
Distrib. : India, Ceylon. 

FI, in November. 


Qnaphalium L. 

Gimphalium pulvinatum, Bel. FI. Aegypt. 122, t. 44, f. 1 . 

Loc. : Jaisalmer: N. of Jaisalmor (No. 100261), on wet ground. 
Distrib. : India, Kgypt. 

FI. in November. 


Pef/oletlia Cass. 

PeyoUttia BenegaUnHB, Cass, in Diet. Sc. Nat. XXXVIll, 232. 

Loc.; Jodhpur: Mandor (No. 10029 I), Kailana (Nos. 10026!, 100321), 
Kot<la near Seu (No. 10033 I), Banner, on rocks (Nos. 100311, 10036 !). 
Jaisalmer ; Jaisalmer, on rocky plateau (Nos. 10027 1, 10037 !), 
Jaisalmer, sand (No. 10034 1), Amarsagar (No, 10036 !), Vinjorai, sandy 
plain (No. 10028 !). 

Distrib. : Trop. Africa, Capo Verde Islands, Trop. Arabia, Uajputana. 

FI. and fr. m October and November. 

Notr: The Flora of Trop, Africa mentions this plant as occurring in 
Sind ; but, to our knowledge, no Indian Flora has over noted this 
genus. 

Viooa Cass. 

Vicoa auriculataf Cass, in Ann. Sc. Nat. ser. 1, XVll (1629) 418. 

Loc. ; Jodhpur : Jodhpur (No. 10038 !), 26 miles S. E. of Lnni (No. 
10030 1). 

Distrib. : India, Ceylon. 

FI. in October and November, 

PuUcaria Gaertn, 

Pfdicofia ertBpa, Benth. in Gen. PI. II, 330. 

Vem. N. : Dhola lizni (Macadam). 

Loc. : Jaisalmer: Vinjorai, sandy plain (Nos. 10042 1, 10041 !), Jodhpur, 
not very common (Macadam). 

Distrib. : India to Arabia, Trop. Africa, Cape Verde Islands. 

FI. in November. 

Uses : The bruised leaves are applied to the head to relieve headache 
(Macadam). 

Pulicaria anguattfdia, DC. Prodr. V, 479. 

Vem. N. : Soneli (Macadam). 

Loc. : Jodhpur : Kailana (No. 10068 !), Mandor (No. 10066 1), near 
Badka, sand (No. 10070 !), Jaisalmer: Bap (No. 10069 !), Sodakoer, 
dried up river bed (No. 10071 !), Vinjorai, dunes (No. 10066 1). 

Distrib.: India, Balucnistan. 

, m. and fr. in October and November. 

PuUcaria myhtiana, C. B. Clarke, Comp. Ind. 116. 

Vem. N. : Sonela. 



) 0 . 


Plato XVII. 



A.- Alonpr Uu* road I'rom Jodhpur to Ualsamaud : Crofahiriahvrhhi and 
Arrua tomeihtom with i^<olatod individuals ot CulMrojnn jtrocera ; in the 
baeki^round ProM^ph i^ptriffera. 



B. — On the road between Jodhpur and Kailana : Cvt^talar'Kt h%irhfn^ Aerua 
tommifota, and Lfpiadm'm apart turn. 
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Loc. : Jodhpur; Jodhpur (No. 10068!), Kailana (No. 100561), Mandor 
(No. 10062 !), Osian (Noe. 10055 I, 10067 !), Balarwa (No. 10067 !), 
Phalodi (No. 100611), Banner (No. 10059!). Jaiealmer : Between 
Phalodi and Bap (No. 100661), near Bap (No. 10060!). 

Dietrib. : India. 

FI. and fr. in October and November. 

Pulioaria rajimtante npec, 

Suffrutex perennis, folioeus, bipedalis, partibus omnibus, exceptis 
oapitulis dense albo-lanatis, parte inf eriore lignoso, intordum glabres- 
cento; rami virgati. Folia 6 cm. attingentia, altema, sessilia, 
litiearia-oblonga vel sub-spathulata, bosi auriculata., semiamplexi- 
oaulia ( margine non recurvato), serrata vel irregulariter deiitata vel 
sinuato-dentata. 

Capitula generatim pauca, circa 8 mm. diamotro, ad apices ramoruin 
solitaria, heterogam a ; involuonim hemispheerioum, p\i beacons ; 

bractem plurisoriatiic, graciles, setacese, aouminatm, exteriores 
breviorea. Reoeptaculum convexinsculum, foveolatum. Corollio 
feminem ligulatm, ilavm patentee, bracteis longiores, bormaphrodita) 
pap|)o soquilongm. 

Pappus duplex ; exterior paleis brcvissimis in cupulam minimam 
lacoram cum intorioro connatis, interior aetis pluribus barbellatia, 
incrassatis versus apicem ; aetfo ^plo longiores achteniis. Achoonia 
glabra. 

This species is nearly related to P. cnspa^ Benth. It differs in the 
following points : The plant is woolly all over ; the margin of the 
leaves is not recurved ; the ligules are much longer than the bracts ; 
the pappus is six times as long as the achones. 

Loc,: Jodhpur: Kailana (Nos. 10043 ! 10044 !), Mandor (Nos. 10050 !, 
10051 !), Balsamand (No. 10089 !), near Badka (No. 10046 !), 
Jaisalmer: Between Phalodi and Bap (No. 100471), near Jaisalmor 
(No. 100451), near Devikot (No. 10048!), Vinjorai (Nos. 10049!, 
10052 I, 10053 !). 

FI. and fr. in October and November. 

Lagaaca Cav. 

Lagaaca mollis^ Cav. in Anal. Cionc. Nat. VI (1803) 332. 

Loc.: Jodhpur: Jodhpur (No. 10054!). 

Distrib. : Central America ; a weed of cultivation in many parts of India. 

FI. and fr. in October. 


Eclipta L. 

Ectipta txecia, L. Mantiss. II (1771) 286. 

Vern. N« : Jal bangra (Macadam). 

Loc.; Jodhpur; Balsamand (No. 100771), Barmor (No. 10078!), 
Jaisalmer ; Between Phalodi and Bap. (No. 10072 1), Bap (No. 
10078 !), Amarsgar (No. 100741), Jaisalmer (No. 100791), Vinjorai, 
near tank (No. 10076 !), Devikot wet ground (No. 10075 I). 

Distrib.: Cosmopolitan in warm countries. 

FI. and fr. in October and November. 

BlainvUlm Cass. 

BlainviUea rhomboidea, Cass, in Diet. So. Nat. XXIX (1828) 494. 

Loc.: Jodhpur: Kailana (No. 10080 !), Balarwa (No. 1CX)82!). Jaisal- 
mer : Bada Bag (No. 10081 !). 

Distrib. : Africa, Indo-Malaya, Australia, America. 

Fr. in October and November. 
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Weddia Jacq, 

Weddia uHicafdUa, DO. in Wight Oontrib. 18. 

Loo. ! Jaisalmer : Jaisalmer (No. 10144 I). 

Distrib. : Indo-Malaya. 

Bl. in November. 

Oloiaocardia CaHR. 

Oloaaoeardia Bdoaa, spec. nov. 

Herba baai lignosa, diffusa vel ereota, ramoBissimai 45 om. attingeus. 
Folia alterna, tenuia^ semel vel bis pinuatisecta segmeutis linearibus 
apionlatis. 

Capitula parva, 10 mm. longa, peduuculata, terminalia vel axillaria, 
numerosissima. Involucrum oblongum ; braetem exteriores gener- 
atim 3, inteqnalesi omnes margino lato, scarioso, laceratiusculo^ 
maxima late ovata, 3 mm. longa et ceteris latior, apice obtusa, in 
parte non soariosa brunneo-viridis ; ceterir late ovatm repente 
acuminatte cnipidatio, costa in dorso promineute, bruuneo-virdi. 
Bracteie intoriores 8-5, inoequales (maxim.a> circa 0 mm. longm, 
2-2j mm. latie), oblongsBi obtusm, siriatso. glabrra, briiiiDetio, mar- 
ginibuB albis scariosis. Ueceptaoulum parvnm eonvexiuscnlum, 
fovoolatum, paleis paucis planis. 

Achmnia 8-0 mm. longa, nigro-bninnea, linearia-oblonga, attenuate 
ntrimque, magis versus basim, a dorso plano-comprossa, marginibus 
patenter longeque setosis, ad facies linea longitudinali adpresse 
setosa, aristis duobns fere horir.ontalibus ad apicem adscendentibns, 
3 mm. longis setosis ooronata. 

'fhe following characters distinguish this species from OlosHocardia 
linearifolia Oass. : — 

The plant is much larger and generally erect, the shape of the outer 
bracts is different, the awns of the achene spread almost horizontally 
and are setose, sometimes half way up, at other times along their 
whole length. 

Loo.: Jodhpur: Kailana (No. 10083!), Balsamand (No. 10085!). 
Jaisalmer ; Bada Bag (Nos. 10086 I, 10084 !). 

Fr. in October and November. 

Bid&ns L. 

Bidma piloaa, L. Sp. PI. (1763) 832. 

Loc. : Jodhpur : Kailana (No. 10145 !), a very rare plant in Hajputana. 

Distrib. Most warm countries. 

FI. and fr. in October. 

Tridax L, 

Tfidax pr<>cmiibeM L. Sp. PI. (1763) 900. 

Loo. : Jodhpur : Jodhpur (No. 2961 !), very rare in Hajputana. 

Distrib. : Central America, naturalized in India. 

Fr. in October. 

CniryaoLfdhmwn L. 

ChryaafUhemvm indieuMf L. Sp. PL (1753) 889. 

Loc. : Jaisalmer: Amarsagar, in garden (No. 10088 1). 

Distrib. : China and Japan, grown in Indian gardens. 

Ooiula L. 

Ooiula henUapkmrica, Wall. Cat, 3236. 

Loc.: W. Hajputana near irrigated spots (King). 

Distrib. : India, China. 
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Plato XVIII 



\ (’hnnpol Ltftnim hnihuium un<l ('ftftimiu iht nhtd m .i ".uuly plain 
iKai PeMknt (.lanalnn I ^tatc) 



B — Shoot-habit oi Ualoxtflon mUnnnn urn Tho plant piotct ts t ho Hinull 
mouiul on '\hich it arrows a^ain^t orosion. Tnkon Ka*>t ol So<lakoor 
(Jaisalnu‘r Slate) 
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Echimpa L. 

Bchinopa echinatua, DC. in Wight Oontrib. 24* 

Loc. : Jodhpur : Mandor (Nos, 10090 !, 10091 !), near Badka (No, 
100921). Jaisalmer: Vmjorai (No. 10089 1), 

Distrib. : India, Afghanistan. 

FI. and fr. in October. 

Noia : We have noted specimens with blue and lilac flowers. 

Tnchdepia DC 

Trichoilepia radicanst DC. Prodr, VI (18.*17) ^>64. 

Loc. : W, Rajpiitana (King). 

Distrib. : India. 

Volulardla Cass. 

VchUareUa divarkalat Benth. and Hook. f. in Gen. PI. II. (1873) 470. 

Loc. : Jodhpur : In cultivated places about Jodhpur, not very common 
(Macadam), Mandor (No. 101001). Balsamand (No. 10097!), 
Balarwa (No. 10102 1), Bhikamkor (No. 10094 !), Phalodi (No. 
lOlOSl), Barmer, sand (No. J0104 !), Jaisalmer : Between Phalodi 
and Bap (Nos. 100961!, 100961), near Bap (No. 10098 1), near 
Loharki (No. 10093 1), Jaisalmer. sand (No. 10101 1), Vinjorai, sandy 
plain (No. 10099 1). 

Distrib. : India, Afghanistan, Baluchistan. 

FI. and fr. in October and November. 

Uses: Said to be a powerful purgative (Macadam). 

Dicoma Cass. 

Dicoma tomentoaa, Cass, m Bull. Soc. Philom. (1818) 47. 

Vern. N. : Vajradanti. 

Loc.: Jodhpur: Kailana (Nos. 101111, 101091), Bhikamkor (No. 
101081), Osiau (No, 10116 1), Banner (No. 10113 1), near Badka (No. 
10117 1), Kotda near Sou, on rocks (No. 10118 !). Jaisalmer : 
Near Bap (No, 10116!), Amarsagar (10107!), Bada Bag (No. 
10106 !), Jaisalmer, rocky plateau (Nos. 10110 !, 10106 1 ), Vinjorai, 
gravel (No. 10114 !), Vinjorai, dunes (No. 10112 !). 

Distrib.: Trop. Africa, India. 

FI. and fr. in October and November, 

T^ses : The roots are used as tooth-brushes. 

Laduea L. 

Lactuca runciruUa, DC. in Wight Contrib. (1834) 246. 

Loc. ; Jodhpur Fort (No. 10119 !). 

Distrib. : India, Ceylon. 

FI. in October, 

Laetuea remotifiora, DC. in Wight Contrib. (1834) 26. 

Loc. s Jodhpur: Jodhpur (No. 10121!), Balsamand (No. 10087!), 
Barmer (No. 10120 1). 

Distrib. : India, Arabia. 

FI. and fr. in October and November. 

Sonehua L. 

Sotiehua aap^, Hill. Herb. Brit. 1(1769) 47. 

Loo. : Jaisalmer: Amarsagar (No. 10121a!). 

Distrib. : AH temperate and many tropical countries. 

FI. and fr. in November. 
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SonchuB ckraeeuB, L. Sp. PL (1753) 794. 

Loo. : Jaiialmer: Near Loharki, oa sand dune (No. 10192 I). 

Distrib. : All temperate and many tropioal countries. 

FI, in November. 

LaunoM Cass. 

Launcea nudicaidis, Hook, f . FI. Brit Ind. Ill (1881) 416. 

Vem. N. : Akria, jangli gobi^ ban gobi (Macadam). 

Loc. : Jodhpur: Mandor (No. 10125 I), Banner, rocki^ (Nos. 10123 !, 
10126!). 

Jaisalmer: Bada Bag (No. 101241). 

Distrib. : From India westwards to the Atlantic. 

FI. and fr. in October and November. 

Lauwm chondriUoides, Hook. f. FI. Brit. Ind. Ill (1881) 415. 

Vem. N. : Dhud phad. 

Loo.; Jodhpur: Kailana (Nos. 10133!, 10140 !, 10127!), Mandor 
(No. 10138!), Osian (No. 10137 !), Balarwa (10142 !), Bhikamkor (No. 
10143 !), Banner (Nos. 10128 !, 10129 !), near Badka (No. 10136 !), 
Kotda near Seu ( No. 10139 !), Jaisalmer : Loharki (No. 16134 !), 
Jaisalmer, rocky plateau (No. 10135 ! ). Jaisalmer, sand (No. 10130 !), 
near Devikot (Nos. 10141 !, 10132 !, 10131 !). 

Distrib. : India, Afghanistan, Persia, Arabia, Egypt. 

FI. and fr. in October and November. 

Uses ; The water in which the plant has been boiled is taken against 
constipation. 

Tagetea L. 

Tagdaa erecta, L. 8p. FI. (1753) 887. 

Loc.: Jodhpur: Balarwa (No. 10146 !). Jaisalmer : Amarsagar (No. 
10147 !), 

Distrib : Probably Mexico. 

FI. in October and November. 

Flaveria Juss. 

Flaveria corUrayerba, Pers. Syn. II, 489. 

Loc. : Jodhpur : Balarwa No. 10148!), Osian (No. 10149!), near Badka, 
sand (No. 10150!). 

Distrib. : Peru, naturalized in India. 

FI. in October and November. 

Olkaue.3!;. 

JaBminum L. 

Jaaminim grandiflorwm, L. Sp. PI. (1762) 9. 

Vera. N. : Ohameli. 

Loo. : Jaisalmer: Amarsagar (No. 9097 !), Bada Bag (No. 9098 I). in- 
troduced. 

Loc. : Distrib. : Sub-tropical N. W. Himalaya. 

FI. in November. 

Salvadouack.^. 

Salvadora Oarcifi, 

SiAivadara perstba, L. Sp. PI. (1753) 122. 

Vern. N. : Jal, fr. called pilu (Macadam). 

Loc.: Balarwa (No. 9107!), frequent in the salt districts of Paoh 
Padra, and not uncommon about villages where it is probably 
planted (Macadam). 

Distrib. : India, Ceylon, W. Asia, Egypt, Abyssinia. 
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Plate XIX. 



A family of ArtHfida htrtnflnvta on volcanic ^rround, West of 
l.iohniki C.lai^'aluKr Siato) 
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Uses : The fruit and the leaves are eaten. They have a pungent 
taste, resembling that of mustard and cress. 

Salixidora okoidea, Done, in Jacq. Voy. Bot. (1844) 140, t. 144. 

Vom. N. ; Jal (Macadam). 

Loc. ; Jodhpur : Mandor (No. 9101 !), Balsamand (No. 9106 !), Phalodi 
(No. 91001). Jaisalmer: Near Bap (No. 9099!), Amarsagar (No. 
9104!), near Devikot (No. 9106!), Vinjorai, dunes (Nos. 9103!, 
910:J !), not very abundant about Jodhpur, much more common 
in the neighbourhood of Balotra. 

Distrib. : ludia, Arabia. 

Uses : The fr. is eaten. 

Note : We have a specimen of S, oleoidea from Banner with partly 
opposite, partly temate leaves. 

ApOfYNA('K-TC, 

Wrighiia U, Br. 

Wrightia iincioria, R. Br. in Mom. Worn. Soc. 1 (1811) 74. * 

Vern. N. : Kema. 

Loc. : Jodhpur (Macadam). 

Distrib. ; India, Ceylon, Timor. 

Kr. at the beginning of the cold weather. 

Uses: The wood is used for turning, making lacquered toys, etc.; 
the leaves produce a blue dye. The fruit is used medicinally 
(Macadam). 

The following plants were found growing in the garden ot Amarsagar 
(Jaisalmer): — IHumievia acutifolia Poir., Lochiera rosea Heichb. 

AROLEriADAOB^?, 

Penploca L. 

Penploca aphylla, Dene, in Jacq. Voy. Bot. (1844) 109, t. 116. 

Loo. : Western Kajputana (King). 

Distrib.; Punjab, Kajputana, Sind, Afghanistan, Baluchistan, Persia, 
Arabia, Egypt. 

(rlosBonema Dene. 

Oloaaonema varians Benth. in Benth. and Hook. f. Con. PI. TI. (1876) 748. 

Loc!.: Jodhpur : Balarwa (No. 6569 !), Kotda near Sou (No. 66661). 
Jaisalmer: Jaisalmer (No. 6666!), near Devikot (No. 6656!). 

Distrib.: Sind, Kajputana, Baluchistan, Persia. 

CaJolropia R. Br. 

Calotropis procem, K. Br. in Ait. Ilort. Kew. ed. 2, II (1811), 78. 

Vem. N : Ak, Akra, Akda. 

Loc.; Jodhpur: Jodhpur (No. 6668 !), Osian (No. 6660!), near Badka, 
sand (No. 6561 !), Banner (No. 6662 !). Jaisalmer: Sodakoer, riverbed 
(No. 6664!), Jaisalmer (No. 6566!), Shihad (No. 6568!) Vinjorai 
(No. 6668 !), gregarious and very common in sandy soil. 

Distrib.: India, Ava, Persia, Trop. Africa. 

Flowers after the rains and throughout the cold season (Macadam). 

Uses: The milky juice is used as u cure for coughs. The silky hair 
of the seeds to stuff pillows and quilts (Macadam). 

Oxystdrm R. Br. 

Oxyakhna eacuUstUum, R. Br. in Mem. Wem. Soc. I. (1811) 40. 

Loc.: Jodhpur: Balsamand (No, 6664 1). Jaisalmer : North of Jaisalmar 
(No. 6658 !), Amarsagar (No, 6667 !). 

Distrib.: Indo-Malaya. 

88 
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PenUUropia R. Br. 

VenkUropia eymnchoidea, R. Br. in Salt Voy. Abbys. (1814) Append. 64. 
Loc.: Jodhpur : Mandor (No. 65831), Balsamand (6577 !), Kailaua (No. 
6579 !), Kotda near Sea (No. 65761), Barmer, rocks (No. 6578!). 
Jaisalmer : North of Jaisalmer (No. 65751), Jaisalmer (No. 6581 !), 
Devikot(No. 65801). 

Distrib.: India, Afghanistan, Baluchistan, Arabia, Trop. Africa. 

Damia R. Bi^ 

Dceauia extenaa, R. Br. in Mem. Warn. Soc. I (1811)50. 

Veni. N.: Gaderiaka vel. 

Loc.: Jodhpur: Jodhpur Fort (No. 65501), Kotda near Sen (Nos. 
6552 !, 6551 1). 

Distrib.: Ceylon, India, Afghanistan. 

PI. in October, fruits in November. 

Sareostemma R. Br. 

Sareoslemma hrevUtigmat Wight Oontr. (1884) 59. 

Vern N.: Kursanni, Tanta (Macadam). 

Loc.: Jodhpur: Banner, m Euphorbia bushes and alone (No. 5672 !), 
Balarwa (No. 6573 I), growing in bushes of Euphorbia nimlia between 
Balsamand and Sur Sagar and elsewhere about Jodhpur (Macadam). 
Jaisalmer: North of Jaisalmer (No. 6584 I) 

Distrib.: India. 

FI. from October to December. 

Uses: The seeds are eaten. The root called satar is ground and 
applied to snake bites, and an infusion of it is taken by persons 
bitten by mad dogs (Macadam). 

Ltptadxnia R* Br. 

lAjJiadenia apartium, Wight Contrib. (1834) 48. 

Vern. N. : Khimp (Macadam). 

Loc.: Jodhpur : Phalodi (No. 65851), Mandor (No. 65861), Osian 
(No. 6570 !), Kailana (No. 6587 !). Jaisalmer * Jaisalmer, rocky plateau 
(No. 65691), Loharki) No. 65881), near Loharki (No. 6589 !), Jaisalmer 
(No. 6590 !), Vinjorai, dunes (No. 65911 ), Sodakoor (No. 6592 1), very 
common in sandy places, often associated with ^Erua tommiona. 
YAzyphua, Capparih aphylla (Macadam). 

Distrib.; India, Baluchistan, Arabia, Egypt. 

FI. in. October and November. 

Uses: Ropes for charpoys «fcc., are made from the fibre, but they are 
not strong enough for well ropes (Macadam). 

Cryptosteyia R. Br. 

CryptoBteyia granAifioTa, R. Br. in Bot. Reg. (1819), t. 435. 

Loc.: Jodhpur (No. 6571), not indigenous. 

Distrib.: Trop. Africa, introduced and spread throughout the dry 
Deccan districts and Guzerat. 

FI. and fr. in October. 

Gentianacb.®. 

EnkosUmma Bl. 

Enicoatmfna UUarale, BL Bijdr. (1826) 848. 

Loc.: Jodhpur: Kailana (No. 103601 ), Balarwa (No. 10361 1 ), near 
Badka, damp ground (No. 10865 !). Jaisalmer: Jaisalmer, wet ground 
(Na 103621 ), Vinjorai, dunes (Nos. 108681 , 103641 ). 



Jdurn, Bombay Nat, Hist. 9oc. 


Plato XX 



I) — Another view from the above <iiine area. 






FLORA OF THE INDIAN DESERT. 


641 


Diathb.: Tropics of the Old World, W. Indies. 

FI. and fr. in October and November. 

Uses : The plant is crushed and applied locally against snake bite. 
When crushed and mixed with water it is taken internally against 
exhaustion. 

Hoppea Willd. 

Hoppm dkhoioma, Willd. in Gea. Natnrf. Fr. N. S. Ill (1801) 131. 

’ Vorn. N.: Kamjetta (Macadam). 

Loc.: Jodhpur : In cultivated places, near water, about Jodhpur, 
not very common (Macadam). 

Bistrib.: India. 

Uses: Used in piles and snake bite (Macadam). 

lAriinanthemuni Omel. 

lAmnanthemum parmfoliumt Griseb, in DC. Prodr. IX (1845) 111. 

Loo.: Near Badka (Xo. 5775 !). 

Distrib.: India, Ceylon. 

Ho«A(UNArE-V. 

Cordia L. 

Cordia rolhiif Uoem. iVr Schult. Hyst. IV (iHPd) 798. 

Vem. N. ; Gondi (Macadam). 

Loc.: Jodhpur: Jodhpur Fort (No. 10158!), Kailana (No, 10159!). 
Phalodi (No. 10100 !). Jaisalmer : Bap (No. lOlOl!), Jaisalmer 
(No. 10102!). 

Bistrib. : Abyssinia, Arabia, India, Ceylon. 

Uses: The berry is eaten. The bark, mixed with catechu, is chewed 
by the poor to redden the lips, as a substitute for the more costly 
pan (Macadam). 

Ehretia L. 

BhrHia aspera, Uoxb. Cor. PI. 1 (1705) 41, t 55. 

Loc. : .Jodhpur : Kailana (Nos. 10104 !, 10165 !), Barmer (No. 10167 1). 
Jaisalmer ; N. of Jaisalmer (No. lOlOG I). 

Bistrib. : Abyssinia, Baluchistan, India. 

Hdiotropium L. 

HeUotropium zeylanicum, Lam. Encycl. Meth. Ill (1789) 94. 

Veru. N. : Khali bui (Macadam). 

Loc.: Jodhpur: Jodhpur (Nos. 101951, 10194 I), Osian (No. 10196 !), 
Bhikamkor (No. 101971), near Badka, gravel (No. 10198!). Jai- 
salmer: Loharki (No. 101991), Shihad (No. 10200!), Amarsagar 
(Nos. 10201 1, 10202 1). 

Bistrib. : India, Trop. Africa. 

FI. and fr. in October and November. 

Uses : Eaten by camels. 

HeUotropium supinum, L. Sp. PI. (1753) 180. 

Loo. : Jodhpur : Barmer, rocks (No. 102041). Jaisalmer: N. of Jai- 
salmer (No. 10207 1), Vinjorai, gravel near tank (Nos. 10205 !, 10206 !). 

Bistrib. : Mediterranean, S. Africa, India. 

FI. and fr. in November. 

Hdiotropium rar\florum. Stocks in Kew Joum. Hot. IV (1852) 174. 

Vem. N, : Kharshni. 

Loo. : Jodhpur : Osian (No. 10268 0, Bhikamkor (No. 10269 !), near 
Badka (No. 102701) near Badka on sand (No. 102711), Barmer 
(No. 102721). Jaisalmer: Jaisalmer (No. 10274 1), Jaisalmer, rocky 
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plateau (Nos. 10275!, 10276!), Amarsagar (Nos. 10277 !, 10278!, 
10279 !), Vinjorai on rooks (Nos. 10280 !, 10281 !). 

Distrib. : India, Baluchistan, Nubia, Socotra. 

FI. and fr. iu October and November. 

Hdiatropium euAtcoldt, Steud. ex DC. Prodr. IX,' 1845) 535. 

Vem. N. : Khali bui, Tindeni. 

Loc. : Jodhpur : Kailana (No. 10209 !), Seu, near tank (No. 10210 !), 
Jaisalmer : Amarsagar (Nos. 10208 !, 10211 !). 

Distrib. : W. and C. Asia, India, Australia. 

FI. and fr. in October and November. 

Uses : The leaves rolled up and put into the ear are said to cure 
ear-ache (Macadam). 

Heliotropium ealcareum, Stocks in Kew Journ. Bot. IV (1852) 174. 

Vern. N. : Jal bangra, Kali bui (Macadam). 

Loc. : Jodhpur : A common weed in cultivated places (Macadam). 

Distrib. : llajputana, Sind, Baluchistan. 

Helioiropium ovalifolium, Forsk. FI. Aegypt. Arab. (1775) 38. 

Loc. : Jodhpur : Jodhpur (No. 10212 ! ), Balsamand (No. 10213 !). 

Distrib. : Trop. Africa, India, Australia. 

FI. and fr. in October. 

Hdiotropium undidaium, Vahl. Symb. I, 13. 

Loc. ; Jodhpur : Jodhpur (No. 10214 ! ), Phalodi (No. 10215 ! ), Balarwa 
(No. 10216 !), Mandor (No. 10217 !), Kotda near Sou (No. 10218 !). 
Jaisalmer : Near Loharki (No. 10219 !), Loharki (No. 10220 !), Amar- 
sagar (No. 10221!), N. of Jaisalmer (No. 10222!), Devikot (No. 
10223 !), Vinjorai (No. 10224 !). 

Distrib. : N. Africa, W. Asia, India. 

FI. and fr. in October and November. 

Nora : We have not found a sufficient reason to separate H, undulatum 
Vahl. from H, tvberciilosum Boiss. (r=Z/. Vahl var, fti5er- 

cidosum Boiss. (See Cooke FI. Bomb. II, 212). 

Heliotropium undulaium, Vahl. Symb. I, 13, van auberoda, C. B. Clarke, 

in H<H)k. FI. Brit. Ind. IV, 151. 

Loc. : Jodhpur : KoUla near Seu (No. 10225!). Jaisalmer : Near Bap 
(No. 10227 !), Bap (No. 10228 !), Loharki, gravel and rocks (No. 
10228 !). Sodakoer (No. 10229 !). 

Distrib. ; N. Africa, W. Asia, India. 

FI. and fr. in November. 

Notk : The mature fniit has nutlets with a simple or bilobed corky out- 
growth on the back. This character appears to be constant and wo, 
therefore, retain Clarke’s name, although the nutlets in our specimens 
are four and each of them contains one seed. 

Hdiolrapium panictdcUum, R. Br. Prodr. (1810) 494. 

Loc. : Jodhpur : Jodhpur (Nos. 10235!, 10234 !, 10232 1, 10233 !), Kai- 
lana, near a tank (Nos. 10236!, 10237 !), Balarwa (No. 10231 !), Osian 
(No. 10238 !), Phalodi (Nos. 10239 !, 10240!), Kotila near Seu (No. 
10241!), Banner, sand (Nos. 10242!, 10243!). Jaisalmer: Shihad 
(No. 10244 !), Shihad gravel (No. 10245 !), near Loharki (No. 10246 !), 
Loharki (No. 10247 !), Sodakoer (No. 10249 !), Jaisalmer (Nos. 10250 1, 
10251 !), Bada Bag (No. 10252 !), Vinjorai, rooks (No. 10253 !). 

Specimens attacked by a kind of spike disease were found in the 
following localities : — 

Jodhpur : Jodhpur (No. 10260 1), Kailana (No. 10259 !), Bhikamkor 
(No. 10257 !), Phdodi, sand dunes and gravelly soil (No. 10256 !), 
Banner, sand (No. 10255 !). Jaisalmer : Loharki (No. 10261 !), 
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Sodakoer, riverbed (No. 10262 !), Jaisalmer, rocky plateau 
(No. 102631), near Dovikot (No. 10265 1), Viojorai, sandy plain 
(Nos. 102661, 10267!). 

Distrib. : Indo-Malaya, Australia. 

FI. and fr. in October and November. 

Heliotropium atrigommt Willd. Sp. PI. T, 743. 

Vem. N. ; Ohoti santri (Macadam). 

Loc. : Jodhpur : Common about gardens (Macadam). We have not 
seen this species. 

Distrib. : W. Asia, Indo-Malaya, Australia. 

Trichodeama B. Br. 

Tricliodeama indicum^ B. Br. Prodr. (1810) 496, 

Vern. N. : Sal konta. 

Loc. ; Jodhpur : Jodhpur (No. 10151 !), Mandor (No. 10152 !), Balarwa 
(No. 10153!), Barmer, rocks (No. 10154!). JaisaJmor ; Aniarsagar 
(Nos. 10155!, 10156!), Bada Bag (No. 10157!). 

Distrib. : Mauritius, Persia, Baluchistan, Cabul, India, Ceylon. 

FI. and fr. in October and November. 

Sericoatcma Stocks. 

Sericostoma pauciflorumf Stocks in Wight Ic. (1850) t. 1377. 

Loc. : Jodhpur : Kailana (No. 10177 !), Mandor (No. 10178 !), Osian 
(No. 10179 1), Balarwa (Nos. 10180!, 10181 |), Bhikamkor (No. 
10182!), Bhikamkor, dunes (No. 10183!), Phalodi (Nos. 10184!, 
10185 !), fi^otda near Seu, rocks, (No. 10186 !), Barmor, sand (Nos. 
10J87 !, 10188!), Jaisalmer: Loharki (10190!), Aniarsagar (No. 
10191 !), Vinjorai, dunes (Nos. 10192 !, 10193!). 

Distrib.: India. 

FI, and fr. in October and November. 

Amebia Forsk. 

Arnebia hiapidiaaima, DC. Prodr. X (1846) 94. 

Vem, N. : Tiambas, rambaiya (Macadam). 

Loc.: Jodhpur : Kailana (Nos. 10168!, 101691), Osian (No. 10170!), 
Balarwa (No. 10171 !), Bhikamkor (No. 10172!), Badka (No. 10173 !). 
Jaisalmer : Loharki (No. 10174 !), Sodakoer (No. 10175 !), Vinjorai, 
sand (10176 !). 

Distrib. : Egypt, Nubia, W. Asia, India. 

FL and fr. in October and November. 

CoNVOLVULACEi®. 

CuacvJta L. 

CuaciUa hyalina, Roth Nov. PI. Sp. (1821) 100 (non Wight). 

Vem N. : Amar bel. 

Loo.: Jodhpur : Jodhpur Fort (No. 2990 !), Balarwa (Nos. 3544 !, 3547 !), 
Phalodi (No. 2983!), Bhikamkor (No. 3648!), Seu (No. 35461). 
Jaisalmer : Vinjorai, sandv plain (No. 6662 !), Jaisalmer (No. 3570 !), 
Devikot (No. 3545 !, Loharai (No. 2980 !), Aniarsagar (No. 2982 !). 
Distrib. : India, Baluchistan, Abyssinia. 

FI and fr. in October and November. 

Note : Cuacuta has been found parasitic on the following plants : Various 
FicotdecBf TrUnduat Caktropia procerat Aerua, Atnaranlua polpgamua, 
Boerbavia, Deamodiunh Rhynchoaia. 

Uses: Boiled in water the plant is taken against pain in the chest. 
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CresM 1 m 

Cftaaa ordioa, L. Sp. PI. (1763) 223. 

Loo. ; Jodhpur: Near Badka (No. 3521 f). 

Distrib. : All warm countries. 

SvohnUuB L. 

Bvolwdu8 ahinaides, L. Sp. PI. ed. 2 (1762) 392. 

Loc. : Jodhpur: Kailana (Nos. 3525!, 3532!), Balsamand (No. 35241), 
Bhikamkor (No. 3533!), Mandor (No. 3534!), Barmer, rocks 
(No. 3523!). 

Distrib.: Tropical and sub-tropical countries. . 

FI, in October and November. 

Breweria R. Br. 

Breweria kUifoUa, Benth. ex 0. B. Clarke in Hook. f. FI. Brit.. Ind. IV 
(1883) 224. 

Loc.: Jodhpur; Phalodi (No. 65631), Kotda (No. 3531 !), Kotda, sand 
and gravel (No. 3530!), Balsamand (No. 3505 !). Jaisalmer: Amar- 
sagar (Nos. 3528! 3529!), Jaisalmer, sand (No. 3517 !), Vinjorai, 
rooks (No. 6664!), Jaisalmer, rocky plateau (No. 6665!). 

Distrib. : India, Trop. Africa. 

FI. and fr. in Octtiber and November. 

OONOVOLVULUS L. 

CcnvolwdtiS roUUrianu8, Ohoisy Convolv. Orient in Mem. Soc. Phys. 
Genev. VI (1834) 477. 

Loc.: Jodhpur: Jodhpur (No. 6677 !), near Badka (No. 6666!), Vin- 
jorai, sandy plain (No. 3606 !). Jaisalmer : Between Phalodi and Bap 
(No. 3516 1), near Bap (Nos. 6607 !, 6668 !). 

Distrib. ; India, Afghanistan, Baluchistan. 

FI. and fr. in October and November. 

Convolvuli microphyllua, Sieb. ex Spreng. Syst. 1 (1825) 611. 

Loo.: Jodhpur; Phalodi (No. 3512 !), Osian (Nos. 3501 !, 2995 !,6678!), 
Kailana (Nos. 2994 !, 6679 !), Balarwa (Nos. 2996 I, 6680 !), Mandor 
(Nos. 3503!, 30001), Barmer (Nos. 3501 !, 3513!). Jaisalmer: Soda- 
koer, riverbed (Nos. 3510 !, 3604 1), Loharki (No. 3611 !), Vinjorai 
(Nos. 2999 !, 2997 !), Jaisalmer (No. 2098 !), Devikot (No. 2981 !). 
Distrib.: From India to Egypt and Nubia. 

FI. and fr. in October and November. 

Ccmvolvulus glomenUit Choisy ex Dc. Prodr. IX (1845) 401. 

Vem, N.: Rota bhel. 

Loc. : Jodhpur ; S. E. of Luui (No. 3535 !), Kailana (No. 2551 !), Beu 
(No. 6683!), Barmer (No. 6682!). Jaisalmer: Jaisalmer, rocky 
plateau (No. 3537 !). 

Distrib. : India, Afghanistan, Baluchistan, W. Trop. Africa. 

FI. and fr. in October and November. 

Convoltmli e(mgkmerati var. volubUis, C. B. Glarke in Hook. FI. Bnt. Ind 
IV, 219. 

Vem. N. : Beta bhel, Ratanjot. 

Loo^: Jodhpur: Barmer (No. 3553!), Barmer, rocks No. 3586 !), near 
Badka (No. 3519 !), Phalodi (No. 3552 !), Mandor (No. 6690 1), Kai- 
lana (No. 3538!). Jaishlmer; Amarsagar (No. 3520!), Jaisalmer 
(No. 6te4 1), N. of Jaisalmer (No. 3639 1), near Bap (No. 6691 1 ), 
Vinjorai, rocks (No. 3660 !). 

FI. and fr. in October and November ; according to Macadam it flowers 
also in February. 
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Uses: The whole plant soaked in cold water is used as a cooling drink 
(Macadam). 

Convdvtdua plwieavIiSf Chois. Convolv. Orient. 95, var. macra C, B, Clarke 

in Hook. FI. Brit. Ind. IV, 21h. 

Vern. N. : Santari, Sanowri, iSanter (Macadam). 

Loc. : Jaisalmer. Common in the plains (Macadam). 

Distrib. : Punjab. 

Convoltfulus arvensis, L. Sp. PI. (1755) 155. 

Loc. : Jodhpur. 

Distrib. : Cosmopolitan. 

FI. in October. 

Convolvtdua rkyniospetmua^ Hochst. exChoisy in DC. Prodr. JX (1H45) 4U5 

Loc.: Jaisalmer: Vinjorai (No. 0(581 !), Jaisalmer, rocky plateau (No. 
5508 1). 

Distrib.: liajputana, Sind, Kordofan. 

FI. and fr. in November. 

Convolwdus dtnaifiortu spec, nov.— (Prope C. rhynioepermum Hcichst.). 

Herba perennis, prostrata vel ascondens; caulis suque ad 75 cm. longus 
simplex vel ratnis multis lateralibus brovibus, teres, aliquautulum 
hirsutus, fortis, hstulosus. Folia conferta a basi caulis et ramorum 
ad apicem, ita quidem ut axis vix conspici possit, integerrima, viridia, 
olliptica vel oblanceolata, basi attenuata, 35 mm. longa, 11 mm. lata, 
apioe stibaouta vel subobtusa, juuiora parco hirsiita pilis longis, 
matura glabrata, nervis inferno prominontibus ; petiolus 3 mm. 
longus. 

Flores dense oapitati podiinculis axillaribus. Pedunculi 10 mm. 
attingentes, rarius 25 mm. viilosi, fortiusculi. Bracte» conferta*- 
foliis similos se<l minores, ovatSB vel lanceolatie vel ollipticio, genera, 
tim a^ice acutss, deusissime. hirsntse pilis longis serioeis in parte 
inferiore, gradatim glabrescentes apicem versus. Sepula exteriora 
anguste lanceolata, acuta 8 mm. attingentiu; densissime villosa 
in 2/3 inferioribus, parte apicali glabrata ; sepala intoriora subulata, 
7 mm. attingentia, passim densissime villosa vel apice glabrata. 
Corolla pallida-rubra, calyco subbrevior ; lobi brevissimi, apice paulu- 
lum ponicillati. Filamenta glabra insequalia. Stylus glaber ; stigma 
glabrum lineare, stylo fere fe(|uilonguni. 

Capsula globosa, bilocularis, 4-valvis, scariosa, glabra. Semina 4, 
glabra tuberculata. 

Loc.: Jodhpur: Balarwa (No. 7312!), Jaisalmer: Amarsagar (No. 
3515 !), N. of .laisalmer (No. 3514 !). 

FI. and fr. in October and November. 

Cmvdtndua graeUis, spec. nov. 

Herba perennis, erecta, ramis multis erectis hliformibus, 50 cm. alta. 
adpresse argento-oanescens in omnibus partibus calyce ot corolla 
exoeptis. Folia anguste-liuearia, 21 mm longa, 3/4 mm. lata. 

Flores multi in cymis largis laxis terminalibus. Pedunculi et pedicelli 
hlamentosi ; pedicelli, 2-10 mm. longi. Bracteie et bractoolm subulata*. 
Bractem 5 mm. attingentes, bracteda) circa. 2 mm. longte. Sepala 
glabra, 3^ mm. ionga« paululum incrassata in fructu, interiora minora, 
omnia ovata, exteriora latiora, apioe aouta vel breviter acuminata, 
venis multis longitudiualibus parallelis. Corolla rubra, calyco duplo 
longior ; lobi hirsuti in parte dorsali, breves. Ovarium 2-locularo, 
4-ovulatum. Filamenta stylusjue glabra ; stigma lineare stylo fero 
fcquilongum. 

Capsula exserta, glabra, ooriace a, straminea. Semina dense tomentosa 
pubescentia. 
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Loo. : Jodhpur; Barmer, on rooks (Nos. 7313 t, 7314!). 

FI. and fr. in November. 

Jacquemontia Ohoisy. 

JacqwtmonJtia panictUala, Hallier f. in Engl. Jahrb. XVI (1893) 541 and 
XVIII (1894) 95. 

Loo. : Jodhpur : Jodhpur (No. 2980 I). 

Distrib. : Trop. Africa, Indo-Malaya, Australia. 

FI. in October. 


JMerremia Dennst. 

Merrtmia (Bgyplia, L. Sp. PI. (1753) 162. 

Vern. N. : Rota bol. 

Loo. ; Jodhpur : Kailana (No. 3556 !), Banner (No. 3509 1), Kotda near 
Sou (No. 3543 !). Jaisalmer : Bada Bag (No. 6676 !). 

Distrib. : Tropics generally, often cultivated. 

FI. in October and November. 


Ipomcea L. 

Ipomosa eriocarpa, R. Br. Prodr. (1810) 484. 

Loo.; Jodhpur: Jodhpur Fort (Nos. 3527 1, 3526 !), Jodhpur (No. 

6674 !), Balarwa (No. 6692 !). 

Distrib. : Tropics of the Old Word, Afghanistan. 

FI. and fr. in October. 

Iponuea aindica, Stapf. in Kew Bull. (1894) 346. 

Vern. N. : Kota belri. 

Loc. : Jodhpur : Balarwa (Nos. 6085 !, 3569 I), near Badka (No. 3561 {), 
Osian (No. 3564 I), Banner (Nos. 6686 !, 3568 !, 3557 !, 3566 !), 
Kailana (Nos. 3565 !, 6687 1, 3567 !). Jaisalmer : Between Phalodi 
and Bap (No. 3563 !), Sodakoer (No. 3563 !). 

Distrib. : N.-W. India, Sind, Kajputana. 

FI. and fr. in October and November. 

Ipotnasa aquaiica, Forsk. FL .di2gypt.-Arab. (1775) 44. 

Loc. : Jaisalmer: Bada Bag (No. 2987 !). 

Distrib. : Trop. Africa, Asia, Australia. 

FI. in November. 

Ipomaa obacura, Ker-Gawl. in Bot. Keg. (1817) t. 339. 

Loc. ; Jodhpur (No. 2988 !). 

Distrib. : Africa, Indo-Malaya. 

FI. in October. 

IjKnnaoa pdmaUiy Forsk. FI. ^Egypt.-Arab. (1775) 43, var« amine glabro 
var* nov , — Semina omnino glabra. 

Loc. ; Vinjorai (No. 6675 !). 

Fr. in November. 

Ipcmcea peatigridia, L. Sp. PI. (1753) 163. 

Loc. : Jodhpur ; Osian (No. 8554 f, 8558 1), Phalodi (No. 3543 !), 
Balarwa (No. 8560 I), Jodhpur (No. 6688 I). Jaisalmer : Bap (No. 
8541 !). ilj^arsagar (No. 3540 !), between Phalodi and Bap (No. 
3555 1), Jaisalmer (No. 8559 !). 

Distrib. : Trop. Africa, Indo-Malaya to Polynesia. 

FI. and fr. in October and Noveml^r. 

Ipomoaa hakUaa, Poir Encycl. Meth. VI (1804) 14. 

Loc. : Cultivated in Jc^hpur State (Erskine). 

Distrib. : Tropical America. 



JoMrn , Bombay Nat. Hist 8oc. 


Plato XXIII 



A \n ojH n ioK st ul // (/pliNi litumhlolni l> t\\<»n Lobaiki iml ^oda 
ko< I cJaisaliru r St it< ) In tht t<»K,4inutnl a V)au j^iavcl ima iinl an 
isolated ‘-pocimen ol Pt ^ t p i t 






ILOMA OF THE INDIAN DESERT. 


547 


Eivea Ohoify, 

Eiivta hypoetaUriJormis, Choisy Convolv. Orient, in Mem. Soc. Phye. 
Genev. VI (1884) 408. 

Lee.: Jodhpur: Mender (No. 29921). Jaisalmer: Amareagar (Noa. 
3507 I, 2986 1), Bada Bag (No. 2991 1), between Phalodi and Bap 
(No. 2985 I). 

Biatrib. : India. 

FI. in October ; fr. in October and November. 

SOLAKACBiS. 

Solatium L. 

• Sotanum nigrum, L. Sp. PI. (1708) 106. 

Vem. N.: Obirpoti, Mokko. 

Loo. : Jodhpur : Phalodi (No. 6514 !), Jodhpur Fort (6510 t), Balaamand 
(No. 6513 !). Jaisalmer : Amaraagar (No. 6516 !), Bap (No, 6517 !). 
Distrib. : Coamopolitan in the temperate and tropical regiona of tho 
world. 

FI. and fr. in October and November. 

Uaea : A decoction of the plant ia used in fever. The crushed leavea 
are used aa an application for boila (Macadam). 

Solanum xanthacarpum, Sohrad. and Wend). Sert. 1 (1795) 8^ t. 2. 

Vem. N. : Boringni, Adkuntali (Macadam). 

Loo.: Jodhpur: Jodhpur (No. 6521!), Mandor (No. 6520!), Balaa- 
mand (No. 65181), Balarwa (No. 6548!), Banner (No, 6519 1), 
common in sandy places near villages (Macadam). 

Distrib. : ludo-Malaya, Australia, Polynesia. 

FI. and fr. in October and November. 

Uses ; The berries are used to cure cough and tooth-ache, for the latter 
they are burnt and the smoke is taken into the month (Macadam). 
Solanum indicum, L. Sp. PI. (1758) 187. 

Loc. : Jaisalmer: Loharki (No* 6549!). 

Distrib. ; Indo-Malaya to the Philippines. 

Solanum incanum, L. Sp. PI. (1758) 188. 

hoc.i Jodhpur: Banner (No, 6506!), Bhikamkor (No, 65041), Osian 
(No. 6503 !), Jaisalmer: Dovikot (No. 6507 I), 

Distrib. : India, S.-W. Asia, Arabia, Egypt. 

FI. and fr. in October and November. 

Solanum albicauh, Kotachy ex Dunal in DC. Prodr.. XIII,* Pt. II (1852) 
204. 

Vern. N. : Narkata. 

Loc. ; Jodhpur: Near Badka (No. 6510 !), Kotda, near Sen, growing in 
Euphorbia bushes (No. 65121), Banner, on rocks (No. 6508!), Mandor 
(No. 6511 !), Bhikamkor (No. 65011). Jaisalmer : Vinjorai (No. 6509!). 
Distrib. : Sind, Arabia, Trop. Africa, 

FI. and fr. in October and November. 

Uses : The water in which the crushed plant has been boiled is taken 
against ulcers. 

Solanum melong^na, L. Sp. PI. (1758) 186. 

Vem, N.:Brinjal. 

Loc.: Jaisalmer: Amaraagar (No. 6505 !). 

Distrib. : Native country uncertain. 

Solanum tuhei*09um, L. Bp. PL (1758)185. 

Cultivated in Jodhpur State. 

29 
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Bhy9al%$ L. 

Pkyioiii minima, L. Sp. PI. (1753) 188. 

Loo.: Jodhpur : Bhikamkor (No. 65281), Jodhpur (No. 65261), Barmer 
on sand (No. 6524 1). 

Dittrib.: Tiop. Africa, India, Oeylon, Australia, 

Fr. in October and November. 

Phyialu peruviana, L. Sp. PI. (1768) 1670. ' 

Loo.: Jaisalmer : Between Phalodi *and Bi^ (^o. 65251 ), 

Withania Pauq. x 

Withania eomnifera, Bunal in DO. Prodr. XllI, Pt. I (1852)463. 

Vorn. N« : Argan, Ohirpotan (Macadam). 

Loo.: Jodhpur: Jodhpur (No. 66381), Mandor gfos. 65221, 6534)1. 

Distrib.: Mediterranean region. Cape of Good Hope, India, Ceylon. 

FL in October. 

Uses: Used as a cure for lumbago and rheumatism. 

Lycium L. 

Lydwn barbarum, L. Sp. PI. (1753)192. 

Vern. N.: Morali. 

Loo.: Jodhpur : Kailana (No. 65471), Balarwa (No. 65891), Osian 
(No. 6587 I), near Badka (No. 6536 1), Banner (No. 6644 !). Jaisalmer: 
Amarsagar (Nos. 65461, 6541 1, 6545 1, 6543 1), Devikot (No. 65421), 
Vinjorai, dunes (No. 6540 !), near Bap (No. 6588 1), common in dry 
and rocky places (Macadam). 

Distrib.: India, Baluchistan, Afghanistan, Persia. 

FI. in October. 

Uses: The leaves, pounded and mixed with ghee, are applied to 
abscesses. The bark of the wood is pounded and the powder 
blown into the nostrils of horses against bronohitis. Used in local 
salt-industry. 

The process at Pachbhadra is as follows; — Oblong pits of various 
sizes are dug, a supply of brine percolates through the pit bed, 
and when that has become sufiiciently concentrated, so as to 
show signs of crystallisation around the pit edge, branches of a 
thorny wub, called morali, a species of mimosa (No, of Lycium 1) 
are sunk in it. On these branches salt crystals form and con- 
tinue to grow for two, or sometimes three years. At the end of 
that period the salt crop is extracted, usually in this way : men 
enter the pit, and with an iron chisel, wedge-shaped, and having 
a handle five feet long, they out through the thorny branches, and 
break up the salt which is caked on the bottom. By shaking the 
branches the crystals are detached.’’— Adams 5. 

Datura L. 

Datura faetuoM, L. Syst. Nat. ed. 10 (1759)982. 

Vem. N.: Datura, dhola (Macadam). 

Loo.; Jodhpur : Balarwa (No. 6581). Jaisalmer : Amarsagar (No. 6528 !)• 

Datura fastuota, var. alba, 0. B. Clarke in Hook. f. FI. Brit. Ind. IV 

(1883) 243. 

Loo. : Jaisalmer : Bap (No. 65291). Jodhpur: Banner (No. 6580!). 
About gardens and cultivated places, more common than the type 
(Macadam). 

Nicotiana L. 

Niootiana iabaeum, L. Sp. PI. (1758) 180. 

Loo.: Jodhpur: A coarse tobacco is grown round some of the villages 

* and is consumed locally (Erskine).’* 




B — Pond and marshy ground between Phaludi and Bap \vith various 
Cypet at etr 
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Lycoper$%<sum Mill. 

Lyeopersioum eaoulentum, Mill. Gard. Diet. ed. 8 (1768) n. 2. 

'jTomato. 

Loo. : Jodhpur : Banner (No. 6602!). 

Capsicum L. 

Capsicum annuum^ L. Hort. Cliff. (1737)59, var. acuminata^ Fingerh. Mo- 
nogr. Gen. Caps. (1882) 13, t. 2. 

Log:. Jodhput : Balarwa (No. 6532! ). Jaisalmer : Amarsagar (No. 6527 !) 

ScROPUtJLARIAOB^. 

AfUicharia Endl. 

ilnficAans Aschors. in Mona tab. Akad. Wiss. Berl. (1866) 880, 

var. cmrulea^ var. nov. 

Loc. : Jaisalmer: Bada Bag (No. 10282!). Jaisalmer, rocky plateau 
(No. 10283 !), Jaisalmer on rocks (No. 10284 !), Vinjorai (No, 10286!). 
Distrib. of typer Upper Egypt and Sind. 

FI. and fr. in November. 

ArUkharia linearis, Hochst. ox Aschers. in Monatsb. Akad. Wiss. Berl. 
(1866) 882. 

Loc. : Jodhpur 2 Kailana (Nos. 10286!, 10287!, 10288!), Mandor (No. 
10289 !), Balarwa (No. 10290 !), Bhikamkor (No. 10291 !), Phalodi 
(No. 10292 !), near Badka (No. 10293 !), Banner, rocks (Nos. 10294 I, 
10295 !). Jaisalmer : Between Phalodi and Bap (No. 10296 !), near 
Bap (No. 10297 !), Shihad (No. 10298 !), Loharki (No. 10299 !) 
Sodakoer, riverbed (No. 10300!), Amarsagar (No. 10801 !), Devikot 
(No. 10802 !), Vinjorai, dunes (No. 10303 !). 

Distrib.: India through Arabia and Trop. Africa to the Cape Varde 
Islands. 

FI. and ft. in October and November. 

Celaia L. 

Cclaia coromanddiana, Vahl. Symb. Bot. ITT (1794)79. 

Loc. : Jodhpur : Balsamand (No. 10307 !), Jaisabner : Bada Bag (No. 
10308 !). 

Distrib. : India, Ceylon, Afghanistan, Ava, China. 

FI. and fr. in November. 

Schweinfurthia A Braun. 

Schweinfurthia aphcerocarpa, A. Braun in Monatsb. Akad. ^Viss, Berl. 
(1866) 876. 

Loc.: Jaisalmer: Sodakoer, riverbed (Nos. 10304!, 10305!), N. of 
Jaisalmer (No. 10306 !). 

Distrib. : Afghanistan, Baluchistan, Sind, Kajputana. 

FI and fr. in November. 


Paplidium^ Del, 

Peplidium humifuaum, Del. Descr. de L*Egypte (1812) 148, t. 4. 
Loc. : Jodhpur : Seu (No. 10310 !), near Badka (No. 10311 !). 
Distrib. : Egypt, Kurdistan, India, Ceylon, Australia. 

FI. and fr. in November. 


Slriga, Lour. 

Striga orcbancheaidea, Benth. in Hook. Comp. Bot. Mag I (1835) 861 
t. 19. 

Vern. N. : Missi (Macadam). 
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Loo. 2 Jodhpur: Kailana (Not. 10812!, 108181, 10814 1), Mandor 
(Noa. 10818!, 10816!), Osian (Ko. 10817 I). Juisalmer: Jauahner 
(No. 10818 !). 

DIatrib. : India, Ceylon, Arabia, Trop. and S. Africa. 

FL and fr. in October and November. 

Uaea : Chewed to strengthen and colour the teeth (Macadam). 

Nots ; We have observed several forms which may prove to be con- 
stant varieties : — 

Forma I. Plant reddish, corolla rose. 

Forma 11. Plant green, corolla white. 

Forma III. Plant reddish, corolla white. 

SHga euphrasiakks, Benth. in Comp. Bbt. Mag. 1 (1838) 864. 

Loc.i Jodhpur. Kailana (Nos. 10819 !, 10320 1), Balsamand (No. 10321 !), 
Mandor (Nos. 10822!, 10323 !), Balarwa (No. 10324 I), Kotda, wet 
ground (No. 10825!). Jaisalmer: N. of Jaisalmer (No. 10826!), 
Devikot (Nos. 10827 1, 10328 !), Vinjorai (No. 10829 !). 

Distrib. : India, Ceylon, Java. 

FI. and fr. in Ootol^r and November. 

Sopuhia Buch.-Ham. 

Sopubia detphinifdliay G. Don Gen. Syst. IV (1837) 560. 

Loc. : Jodhpur: Balsamand (No. 10309 !). 

Distrib.: India, Ceylon. 

FI. and fr. in October. 


Ltndenberpia Lehm. 

Lindenbergia uHioaMia, Link & Otto Ic. PI. liar. Hort. Berol. (1828) t. 46. 

Vern. N. : Pindru. 

Loc.: Jodhpur: Balsamand (Nos. 10831 !, 10232 !), Kailana (No. 10833 !), 
Mandor (Nos. 10334!, 10335 1), Bhikamkur (No. 10336 !), Kotda 
(No. 10337 !), (Barmer No. 103^ !), Banner on rocks (Nos. 10339 !), 
103401, 10341), near cultivated places about Jodhpur, not very 
common (Macadam). 

Distrib. : India, Afghanistan. 

FI. and fr. in October and November. 

Note : Several of our specimens have acute calyx lobs, but sub- 
glabrous or pubescent ovaries and capsules. This shows that 
L. abyssinica Hochst. is not a good species and ought to bo included 
under L. urcicaefolia, L. and O. 

As regards the variations there seem to be two fonns which may 
prove to bo constant varieties. They are distinguished by the size 
of the corolla. Two specimens from Barmer have the corolla 4 and 
11 mm. broad, respectively. Further material is required to clear up 
this point. (Similar variations wore observed in Bombay specimen, 
see Journ. Bom. Nat. Hist. Soc. XXV, 424.) 

Orobanohaoe.£. 

Cistanche Ho6mgg. & Link. 

Oistanche tulndoia, Wight Ic. t. 1420 bis (1850). 

Vem. N. : Beaphor, Lunki ka moola (»>fox’s radish) (Macadam), bhui 
phod. 

Loc.: Jodhpur, not uncommon (Macadam). Jaisalmer: Near Bap 
(No. 10842 !), Shihad (No. 10348 1), Bada Bag (No. 10844 !), Devi- 
kot (No. 10845 0- 

Distrib. : India, Central Asia to Arabia. 

FI. and fr. in October and November. 
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BtasosjcAnjE. 

TecomeUa Seem. 

Teecmdla undviaiaf Seem, in Ann. and Mag. Nat. Hist. ser. 3, X (1862) 80, 

Vem. N. : Uohera (Maoadam). 

Loc. 2 Frequent in the plains of Jodhpur (Macadam), W. Kajputana, 
found on some of the drier ridges of Jodhpur (King). 

Distrib India, Baluchistan, Arabia. 

Uses : The wood is used for Persian wheels, furniture, lacquered 
toys, etc. The seeds are used against abscesses. — In Godwar the 
term ** Rohera ke phul ” is appHod to a pretentions good for nothing 
person (Maoadam). 

Pedaliacba. 

Reaamum L. 

Sesamum indiqim, L. Sp. PI. (1763) 634. 

Vem. N. : Til. 

Loo.: Jodhpur: Osian (No. 10847 1), Balarwa (No. 10349 !), Jaisal* 
mer: Between Phalodi and Bap (No. 10864!), Bap (No. 108601), 
near Lokarki (No. 10352!), Shihad (No. 10368!), N. of Jaisamer 
(No. 10361 !), Vinjorai (No. 10348). According to Adams, til is cul- 
tivated in the following parganas of Jodhpur : — Jalore, Jaswant- 
pura, Mallani ,Jodhpur, Nagare, Merta, Parbatsar, Pali, Bali, Sojat, 
Jaitaran. 

Distrib. : Trop. Africa P cultivated throughout India. 

FI. and fr. in October and November. 



NOTES ON A COLLECTION OP SNAKES MADE IN THE 
NILGIRI HILLS AND THE ADJACENT WYNAAD. 

Bv 

Lieut.-Colonel F. Wall, i.m.s., c.m.g., c.m.z.s., f.l.s. 

(With Diagrams and Maps.) 

A period of sick leave lasting in all for four months in 1917, 
and spent in the Nilgiris gave me a great opportunity for studying 
the snakes of that locality, and the interesting plateau known 
locally as the Nilgiri-Wynand. 

My thanks are due to the many Planters around who were kind 
enough to assist me in collecting, and without whose aid I would have 
obtained but little. lam indebted to the following gentlemen: 
Mr. J. B. Vemede of Rookery Estate, Mr. L. Gerard Rogers of 
Adderley, Mr. 0. Vernede of Hill Grove, Mr. C. Kerens of Glen- 
dale, Mr. A. K. Weld-Downing of Frith Hall, Mr. R. S. Hunter 
of Pilloor, Mr. G. Oakes of Kalhatti, Mr. W. B. de Courcy of 
Liddelsdale, Mr. J. H. Wapshare of Hope, Mr. F. W. F. Fletcher 
of Rockwood, Mr. J. E. Bisset of Mayfield, and Mr. V. W. G. 
Bisset of Wentworth. The first six of these gentlemen ai'e on 
estates on the Eastern slopes of the Nilgiri Plateau. Air. Oakes 
is in the middle of the plateau, and Mr. de Courcy on the north- 
west confines overlooking the Wynaad. The last four gentlemen 
have estates in the Nilgiii-Wynaad, a locality politically in the 
Nilgiris, but zoo-geographically part of the Wynaad. The terrain 
is a complicated mass of mountain ranges that calls for special 
remarks. The Gazetteer of India says of the Nilgiris : 

“ It consists of two well marked divisions : the high steep sided 
plateau formed by the junction of the Eastern and Western Ghats 
as they run southwards down the tvro opposite sides of the Indian 
Peninsula; and lower area adjoining, and geographically forming 
part of, the Alalabar-Wynaad. The plateau, which is divided into 
the two talnlcs of Ootacamund and Coonoor, averages 6,600 feet 
above sea-level, and several of its peaks nin up to over 8,000 feet. 
The lower area adjoining the Wynaad forms the third, or Gudalur, 
ialvJc, and is often called the South-East Wynaad. It is only 2,000 
to 3,000 feet above the sea, is more level than the plateau, and is 
covered for the most part with thick forest. ♦ * * Along the 

south-western edge of the plateau runs a line of bold hills called 
the Kundahs, several of the peaks in which are over 8,000 feet in 
height. ♦ ♦ ♦ The Western Ghats join the Eastern Ghats in 

the high plateau of the Nilgiris,” 

“ The Wynaad consists of a table land 60 miles by 30 miles, lying 
amid the Ghats at the average height of 3,000 feet above sea level. 
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Its most characteristic features are low ridges of hills, with sharp 
peaks (rising in some places to 6,000 feet) and extensive valleys. 
Towai’ds the east, where it merges into the plateau of Mysore, the 
country becomes level. In the south-east the Ghats are low till 
they meet the Nilgiris near Naduvattam ; on the west and south- 
west, where the taluk joins the low country of Alalabar, there are 
several peaks of over 6,()00 feet. The annual rainfall averages 130 
inches, but is much heavier in the west than in the east.’’ 

1 am indebted to Mr. Fletcher of llockuood for a far more 
detailed and lucid account of this terrain than can be gathered 
from the excerpts just quoted. 1 have erased from this a few 
sentences that were merely answers given to queries of mine, and 
which have no general interest as my preconceived ideas were 
hopelessly erroneous. 

“ The Wynaad is a naiTow belt of jungle country lying between 
the Nilgiris and the Bramagiris. For the purposes of this align- 
ment its limits may be taken as coincident with the influence 
of the south-west monsoon above the (ihats. On tho 
west the Sahyadris shut off this plateau from the Malabai* 
plain : on the south (I'eally south-east) the Kundahs separate it 
from the higher plateau of the Nilgiris. Jt is, then, easy to see 
wliy the species peculiar to the Wynaad cannot find egress to tho 
Malabar plain or the Nilgiri plateau. Noii:!! (really north-west) 
the Bramagiris form a dividing line between Wynaad and Coorg ; 
and in this direction 1 should certainly expect the Wynaad snakes 
to continue up through Coorg, and the Mysore country adjacent to 
the Ghats, as far northwards as the physical conditions of altitude, 
rainfall, and climate conform to thos(‘ of the Wynaad. These hills 
are neither verj^ high nor very steep. The planting districts of 
Coorg and ilysore (and possibly a stretch of countrj^ fail her 
north along the foot of Ghats) are so similar to Wynaad in every 
respect, that you would do well to make quite sure the Wynaad 
snakes are not found there. In these remarks you will see I take 
it for granted that all the species you found confined to the Nilgiri- 
Wyna^ also occur in North and South Wynaad. 1 do this be- 
cause the whole Wynaad bolt has, practically, the same elevation, 
the same rainfall, and the same climate ; and also because the 
boundaries between the three Wynaads ai*e merely lines drawn on 
the map, and there is no natural barrier to confine the Wynaad 
species to the Nilgiri-Wynaad. As I have not studied the ques- 
tion, I cannot say definitely and from my own knowledge that the 
species peculiar to Nilgiri-Wynaad are common to all three 
divisions of the Wynaad, but I think this may safely be assumed. 
Eastwards, the Wynaad plateau merges insensibly into the table 
land of Mysore. There is nothing in the shape of a mountain 
range to prevent the extension of the Wynaad snakes into the 
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Myaore coantty. Here I think the climate is the barrier. When 
the moistare4aden clouds of the south-west monsoon strike the Ghats, 
they part at once with most of the contained water, and the rainfall 
during this period on, and in the immediate vicinity of the Ghats, 
is 250 indies at least. As the clouds pass inland, they dischaige 
the rest of their contmned moisture in a comparatively short 
distance, and so the south-west rains do not extend very far inland. 
Every mile you go east from the Ghats makes a diifei'ence of 10 
inches or more. Nilgiri-Wynoad being farther from the coast 
than South or North Wynaad, the rainfall is lighter. On our Ghats 
it is about 160 inches. 1 am not more than 5 miles from the Ghats 
in a direct line, yet my average drops to 90 inches. Estates lying 
east of Rockwood, and only about 2 miles away as the crow 
flies, get about 65 inches. And not much farther east still, the 
south-west monsoon peters out altogether. So, adjacent to Wynaad 
on the east there is a zone of the Mysore country where the 
annual rainfall is only about 40 inches, part received during the 
south-west monsoon, and part during the noith-east monsoon . This 
makes a great diflerence in the physical aspect of the two zones, and 
an equally marked diflerence in the climate. The western face of the 
Ghats, exposed to the full force ofthe south-west monsoon, is mighty 
evergreen forest. On the Wynaad Plateau, this gives place to 
deoidnous jungle, largely interspersed with bamboo. Directly the 
east limit ofthe monsoon is reached, the country changes completely, 
and becomes open and dry. In South-East Wynaad the climate can 
rightly be described as temperate — on Bockwood in the hot weather 
(March, April and May) the thermometer never climbs much 
over 80. But to cross the boundary into the dry Mysore countr}' 
means a transition almost to the climate of the plains. It is this 
marked and sudden diflerence in rainfall, vegetation, and climate 
(which would mean a diflerent habitat), that may 1 think account 
for the fact that the Wynaad species do not extend into Mysore. 
These views are crude, and very possibly in some respects they an> 
erroneous. The western half of the Nilgiri Plateau is much higher 
than the eastern half : the Dodabetta ridge cuts the plateau in half, 
Mid forms a'bonier between the east and west halves ; and the 
rainfall is far heavier in the western half. The latter gets most 
of its rain during the south-west monsoon ; the Coonoor or Eastern 
belt depends chiefly on the north-east monsoon." 

The map illustrating the terrain referred to is a reduced repro- 
duction of that given by Mr. F. W. F. Fletcher in his highly in- 
teresting and charmingly written book “ Sport on the Nilgiris." 

Altogether 1,699 snakes came in, of which 831 were collected in 
the Wynaad. This large total comprises 43 different ^>ecies, one 
of which TyjMop$ fleie^ri can be claimed as new to Science. 
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Several of these species are of course not truly montane. All of 
the species found in the plains of Southern India ascend to vary- 
ing altitudes in the hills. In addition to the snakes I collected 
this year in the Nilgiris I had the good fortune to acquire a collec- 
tion made by the late Mr. Grey from the same locality amounting 
to about 180 specimens. There was nothing rare among them, 
but they furnished a few interesting notes on food and breeding. 

The following synopsis shows the numbers and localities from 
which they were collected : — 

NlLGIltl WYNAAD. 


Typhlopti fletoherl .. 

3 „ beddotni 

? fchumoni 

4 BAinopbifl Hanffolnoua 

0 SilyburaooeJUita.. .. 

tt braviN 
Plectru ruB panrototi 
Melanophidlum wynadonio 
Tropidonotns pisoator. . 


»• atolatuB 
*2 1 . montioola 

, plwinblcolor 

38 MaoropiBthocloii. . 

14 RhabdopB otivaoanB .« 

IB XylqphU porroteti 
16 LyoodoQ auetoQB . . 

IJ ^ ,t travanoorionti 
II Zaooyi mueoBiiB.. 

II Coin bar helena .. .. 

20 Bendrelaphli tristin .. 
OUgodon vetmatas 

£ .. AflllliB 

S •abgriiani .. 

24 Ablabes oalamarift 

DlpMdomophai tiigonatui 
f, eeylonenBfs 

fi nachalia 

, *» fonteni 

Dtyophlf perrotetl 
I M myoteriJsaiiB.. 

II pulireroleotus 
^ryaopelaa ornata .. 
Bungartii o«irti 0 eug .. 

NaJa trlpudUtif* • 

^ 1 , banganw .. 
HamibnnganiB nlgretoeni 
OaUc^li bibroni .. 
Vipera rasMUi 
iBoarinatua.. 
Aneiitrodon mlllardi .. 
LtehetU Btrigi^ 
ti gnunlnea 
•, anamaUaniiB 



so 
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FaniUy TYPHLOPIJDA:. 

GxMua TyraLors, 

Fletohor^s Blind Snake — Typhlopu fleteheri (spec, nov.) 

(After Mr. F. W. F. Fletcher of Rookwood). 

Specimens of a Typhlopi very like braminuB were collected for me from 
Adderley, Pilloor, and Rockwood. They differ however from braminus, 
in that the suture below the nostrils passes to the 2nd labial instead of 
to the preeooular. Although this is the only difference I can find, it is 
sufficiently important, 1 think, to claim for this the rank of a species 
apart from braminiis. Of the hosts of true braminus I have examined 1 
have never met with a specimen in which the lower suture from the 
nostril was aberrant, and all the species of the genus I know show 
wonderful constancy in the condition of the nasal shield, the nostril, and 
the sutures proceeding therefrom. It would be interesting to know if the 
many specimens in the British Museum referred to 7'. braminm collected 
by Colonel Bed dome from the Anamallay and Tinnevelly Hills, have the 
peculiarity now pointed out by me. 

Description — Rostral. — About one-third the breadth of the head, oxtend- 
ing back to the level of the eyes. Nasals, — Not meeting behind tho 
rostral ; completely divided ; the suture below the nostril shorter than 
that above, and passing to the 2nd labial. Prof rental, frontal and inter- 
parietal — Subequal. Supraocular, pne and postparietals — Subequal. Pneo- 
otUar — About as large as the ocular ; in contact with the 2nd and 
3rd labials. Ocular, — Largo, in contact with the Srd and 4th labials. 
Suboculars, — None. Temporal, — One. Labials, — Four. Costals, — In 20 rows. 

The eye is beneath the suture dividing the ocular and supraocular 
shields, and is distinct. The nostril is inferior. The tail ends in a small 
acute spine. Tho diameter of the body is 1/40 to 1/45 the total length. 

Colour, — Dark uniform purplish-brown above paler beneath, whore the 
scales are pale brown except in the basal third which is deep plum coloi^ed. 

Tjcnyth, — Three apparently adult specimens measure respectively 53, 5 5 
and 5$ inches. One younger is 4^ and two others 2} inches. 

Habitat. — The Nilgiri Hills at an altitude of about 3,000 to 6,000 feet. 

Beddorao’s Blind Snake— Typhlops beddomit (Boulenger). 

1 obtained one specimen only of this little known species from Pilloor 
and this was recovered from the stomach of a small Hemibunyarus nigres- 
cens, it measured 5^ inches. 

As the specimen is damaged from digestion there is an element of 
uncertainty in the identification. The following points which can be clear- 
ly made out point to the specimen being Boddomo^s blind snake, viz,, tho 
rostral is about one-third the width of the head, the nasals meet behind 
the rostral, are quite divided, and the lower suture from the nostril is 
about three or four times as long as the upper. Scales in 18 rows. 
Diameter of body is about 1/42 the total length. On the other hand the 
lower suture from the nostril passes directly backwards to the prceocular 
(Boulenger*s plate in his catalogue, Vol. I, 1898, Plate 1, fig. 3, shows 
this passing to the 2nd labial). The eyes are invisible. Tho colour is 
a pale flesh tint. If the identification is correct this is the first record of 
this species in Hills North of Palghat Gap, 

Thurston’s Blind Snake — Typhlops thurstoni (Boettger). 

When Boulenger’s Catalogue appeared there were dnly two specimens 
in the British Museum. It is satisfactory to record that X have now 
obtained three more good examples, all from Rockwood Estate, Wynaad. 







COLLECTION OF SNAKES IN THE NILOIRI HILLS. 


657 


They agree very well with the description given in Boulenger's Catalogue 
(Vol. I, p. 26) except that my specimens are much more slender^ the diameter 
of the body being respectively about 1/75, 1/64, and 1/82 the total length. 

My specimens measured 12^, 10 1 and 0} inches. 

I give two drawings of the head shields. 

Family XIROVELTIDJE. 

Beddome’s ShieldtaiL — Rhinophu sanguineus (Boddome.) 

All my specimens, 40 in number, came from the Wynaad where it is 
evidently a common species. 

Food. — Many contained fragments of earth worms in the stomach, ami 
the intestines were nearly always loaded with semi-liquid mud from their 
victims* alimentary systems. The fact that the worms were found in 
fragments suggests that when seized they break themselves free by their 
straggles, only to be recaptured, and repeat the process. 

Sexes. — Of 35 soxed 16 were $ and 19 cf . The following sexual differ- 
ences were noted. Tn females the body is rather longer and the tail shorter 
thhn in the male. This is seen by the ventrals in the former ranging from 
214 to 218 against 200 to 21.3 in the male, and the subcaudals numbering 5 
to 7 in the female against 9 to 11 in the male. In the male also the last 
ventrals, the last scales in the lowest 3 rows of costals, the anal, and the 
subcaudal shields are pluricarinate. The keels aro rather indistinct, and 
only seen on a subterminal zone on these shields (see figure). There is no 
trace of these keels in the female. 

Breeding, — Although I got no gravid $, many juvenile specimens with 
open navels prove that the young embark on life late in July, August, and 
September. 

Growth. — No less than eleven were young of the year, and varied in 
length from 4f to 5^ inches. No specimen between 5^ and 10 inches was 
obtained so that it would appear that the young double Iheir length in the 
first year of life. Nearly all the specimens were from 11 to 13 inches 
long. One $ measured 16 and one cf 14 inches. The rule in Colubrines 
is for the young to be about one-fourth the average adult measurement. 

Colour. — No young specimens were brightly marked with coral-red von- 
trally. Only a faint tinge of pink was seen until adult life in this region. 

Lepidosis . — In most specimens several of the subcaudal shields were entire. 

The skin strips off this snake as easily as from others, except on the end 
of the tail. Here the modified skin on the terminal scute is so intimately 
adherent to the terminal vertebno, that it is only removed with consider- 
able difficulty. 

Dentition.— The maxillary teeth number 5. There are no teeth in the 
palatine, and pterygoid bones. The mandibular set number 5. 

The Argus Boughtail. — Silybura ocellata (Beddome). 

This is an even commoner species than the last in the Wynaad (including 
Liddelsdale), my aggregate being 101. No specimen reached me from any 
other locality. 

Food. — This consists entirely of earth worms, and the remarks made 
under the diet of the last species apply equally well to this snake. 

Disjmition. — I had a few live examples sent me, and I found them all 
very inoffensive creatures. They are rather restless in one's grasp, and 
push their noses through and through the clefts of the fingers. I put them 
on to loose earth, and found sometimes they would burrow, and at other 
times they remained inert, making no attempt to glide away. They move 
very slowly. Those that burrowed used the snout only for this purpose, 
and 1 am still perplexed as to the use of the curious tail. This is so often 
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coated with mud when other parte of the enake are not, that I had expeoted 
the uee of this appendage in some way whilet probing l^neath the eoil. 

Th% Of 23 that were sexed 16 proved to be $ and 7 The tail 

in the male ie longer, the euboaudale numbering 9 to 11, against 7 to 8 of 
the female, but the body is but little shorter in the male. The male 
ventrals numbered 185 to 196 as compared with 194 to 208 (usually over 
200) in the female. 

Breeding.’— I had two gravid females captured between the 20th of June 
and 10th of July, One measuring 11 inches contained 8 sacs with well 
developed embryos about 4 j inches long. The other measuring 14| inches 
contained 6 sacs in which embryos 4} inches long were observed. A few young 
of the year^measuring from 5 to 6^ inches reached me in July and August. 

Length , — had four females 15 to 15} inches long, and my largest males 
measured 18 and 18} inches, respectively. 

-^Maxillary set 4 or 5. Palatine and pterygoids edentulous. 
Mandibular set 6 or 7. 

The Common Boughtail — Silybura brevin (Gunther). 

All my specimens, 59 in number, came from the Wynaad. 

Habits . — The few live specimens sent to me were as inoffensive as the 
last species. In captivity it burrowed with the aid of the snout alone, and 
nothing in its behaviour suggested any special use for the stumpy curiously- 
fashioned tail. In this species again 1 repeatedly noted that the top of 
the tail was clogged with earth when none was adhering to other parts. 

Food . — Most examples contained fragments of earthworms in the sto- 
mach. The overloaded condition of the intestines with liquid mud gave 
one an idea of the heavy toll exacted from the ranks of its fellow sojourn- 
ers beneath the soil. 

Sexts . — Of 26 examples in which the sex is recorded, 14 were cf and 12 
$ • 1 was unable to discover any external characters to differentiate the 
sexes. Females as usual attain to a greater length, no less than 10 exam- 
ples reaching or exceeding 11 inches, whereas only one male had acquired 
this length. My largest female measured 16} inches, and my largest male 
12 inches. 

Breeding. — I had no single gravid female, but the season for the appear- 
ance of the young is evidently from June to August. 1 had 21 young vary- 
ing from 8} to 5} inches from the end of June onwards. They pro- 
bably grow three inches in the first year as twelve specimens ranged from 
6} to 8} inches. 

The young examples I noticed had no trace of the terminal points, that 
one sees so well developed in the adult, and the supracaudals are less evi- 
dently carinate. 

Lepidosis . — The range of ventrals I found to be 188 to 145 for the 6 and 
189 to 148 for the $. The suboaudals in the cf being 9 to 12, and in the 
$ 9 to 10, One specimen had the 7th, 8th and 9th suboaudals entire. 

The skin strips off easily everywhere except on the truncate part of the 
tail. Here the epidermis is thicker than elsewhere, and intimately adher- 
ent to a cushion of deep musculature. Within this no osseous thickening 
is to be observed but the vertebrie are probably peculiarly Oropeltid. 

DentitioH. — ^The maxilla holds from 5 to 6 teeth, ^e palatine and 
pterygoid are edentulous. The mandibular array is 7. 

Ferrotet’s Spinetail-^iVsofrtinM perroteti (Dumeril and Bibron), 

Bonlenger in his Catalogue (Vol. 1, p. 162) under the heading P. davisoni 
suggests that this species may have to be united with perroteti, 1 think 
there is no question that davieom cannot be retained as a species apart. 
No less than 185 examples of this snake came into my hands, and from 





COLLSOTION OF SNAKES IN THE NIWIRI HILLS. 


m 


this large material I am also inclined to doubt the validity of the other 
two •peciec/* vin,, guentheri and aureus. Without however studying the 
type specimens it is wisest to say no more. 

Habits , — Several live specimens were brought in, some having been en- 
countered crossing the roads, and showing so little alarm at the approach 
of footsteps as to permit easy capture. In one’s grasp it glides through 
the fingers restlessly and slowly without attempting to bite. One wreathed 
itself round a stick that was placed over it, and was carried so, for a mile 
or more without relaxing its folds. It exhibits considerable strength when 
wreathed round one’s fingers. 

Put into loose earth it burrowed with its nose so as to conceal its head, 
frequently leaving most of the body uncovered. No use was made of the 
tail while burrowing. 

Sexes.^Oi sexed, 28 were found to be females and 10 males. I 
could discover no external differences to distinguish the sexes. 

Breeding , — It is viviparous in habit. I obtained four gravid females 
between the 29th of June and the Srd of August. In a specimen captured 
on the 29th of June six embryos were found measuring about 8 inches. 
In another between the Ist and 4th of July four embryos measuring about 
2 inches long were observed. In a third caught on the 8th of August three 
young were found, all males, 4 4^ and 4^ iuches lung. The fourth 

killed between the ist and Srd ot August contained three foetuses (two 
of which were males, and the third of uncertain sex one of which measured 
3^ inches). The young escaped from one mother partly by their own 
movements when sho was cut open. A specimen in Gray’s collection, date 
of capture unknown, contained six eggs. 

I have always been puzzled to know when the genitals of male foetuses 
became ensheathod. Up to a certain period they are found extruded 
before birth. 1 was able to observe that in the three most advanced 
foetuses ripped from their mother, although males (ventrals and sub- 
caudals 1604-12, 167+12 and 167+11), the genitals were no longer ex- 
truded BO that the ensheathing takes place before birth. The mothers 
varied in length from 11 to 14 inches. 

The season of birth is from June to September. 1 obtained 3 specimens 
4g, 4f and iuches long in June, and as many as 1/5 varying from 
4 to 4} inches in September. As many as 40 speciniens of this year’s 
production were collected. 

i'bcd. —Earth wonns form its exclusive dietary, many of these being found 
in fragments ** in gastro”. The intestines were almost always tilled with 
liquid mud. 

Colour , — In some specimens there is a bright carrot red hue on the centres 
of the scales of the belly and beneath the tail instead of the usual mustard- 
yellow. In the young a pale pinkish shade replaces these brighter hues. 

One specimen furnished me with several white vermiform parasites which 
appeared to me identical with the Porocephalus crota/i so frequently found in- 
festing the abdominal cavity of Colubrines. One of these was half obtruded 
from the cloaoal orifice which would make it appear an iuteralimentary 
parasite, sometimes though usually found attached to the wails of the ab- 
dominal cavity, or outside the various viscera. 

Zepidosis , — The ventrals in the ^ varied from 160 to 167, in the $ from 
162 to 181. The subcaudals in the d from 9 to 12, in tlie $6 to 8. 

Habitat . — It is an extremely common snake between 6,000 and 6,000 
feet, and gets scarcer as one approaches 3,600 feet. This accounts for the 
small number (only five) of specimens from the Wynaad. 

Dentition . — The maxillary teeth number 7. There are no palatine, and 
no pterygoid teeth. The mandible holds 6 or 7. 
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The Black Burrowing Snake— toytiadmae (Beddome). 

This species is apparently less rare than museum collections would make 
it appear. I managed to obtain 26 specimens, though the British Museum 
has only 3 representatives. 

Sexei , — No external differences to denote the sex were observed by me. 
Of 8 sexed, 5 were cf and 3 $ . 

Ibod, — Earth worms form the exclusive diet, most specimens having frag- 
ments of these in the stomach. The intestines were loaded with liquid mud. 

breeding , — No gravid female was secured. Young of the year measuring 
from 6 to 6^ inches were obtained in July (4), August (2; and September (8). 

Lenffth. — My longest taped 17 inches and was ad. 1 had two other 
males of 16^ and 16} inches in length, and a female 16} inches long. 

Colour, — The irregularly -distributed, light, ventral patches were quite 
white, not yellow as supposed by Boulenger. 

Lepidom, — The ventrals ranged between 170 and 184, and the sub- 
caudals between 10 and 13. No sexual differences can be established. 

Habitat, — All were captured in the Wynaad. 

Dentition, — There are 8 maxillary teeth. The palatine and pterygoid 
bones are edentulous. The mandibular teeth number 8. 

Family COLVBRiDAE, 

Sub-family CoLUBBiNiS. 

The Chequered Water Snake — Tropidonotus piscator (Schneider). 

Forty-three examples of this common snake reached me. Mr. Oakes 
sent me two from his garden near Ootaesmund at 6,800 feet elevation. 
This is a remarkable altitude to find a denizen of the Indian Plains 
fioiirishing. 

Food, — Many had recently fed and in every case a frog had been taken. 
An Lvalus (Spec?) once, Itana limnoohartH three times, (one specimen 
having devoured four small ones), and in three other examples the frogs 
were too digested to identify. 

Younp , — Three young of the year were obtained in Juno varying from 
7} to 8} inches in length, five in July from 9 to 11 inches, eight in August 
from 91 to 13} inches, and two in September from 11 to 11} inches. 

Vaneties, — All were marked with small, and ill-defined, dark, choquorings, 
some being nearly uniform in colouration. In some a pale chequering 
was more evident than the dark. Several were adorned with a bright 
pinkish suffusion at the edge of the ventrals, and some with bright rose 
chequering in the flanks. These bright hues were seen in young of the year, 
as well as adults, and one young specimen of 7} inches showed a bright 
canary throat, this hue extending to the sides of the neok. The entozoon 
Kallicephalui mlUyi was seen in large clusters in the stomachs of nearly all. 

Beddome*s Grass Snake — Tropidonotus beddomi (Gunther). 

This species seems to be equally common throughout the Nilgiris, and the 
Wynaad, one hundred and fifty-seven specimens having been coUected.lt wiU 
be seen from the synopsis that it inhabits a zone between 3,000 and 7,000 feet. 

Sexes, — Of 123 specimens sexed, 54 were d and 69 $ . 

Ibod.— Frogs proved the favourite diet, but occasionaUy smaU toads 
w'ere taken. Fifteen examples were found to have swallowed frogs, and 
twelve of those had feasted on species of Ixalus. On three occasions two 
Ixalus were found, on one three, and on one four. In other cases the 
ftog was too far digested to identify. In one specimen I found a mass 
of frog’s eggs, with the prospective mother in a state of dissolution. Once 
1 found a young Birfo meUmostictus and once the legs of a toad that was 
probably the same species. This diet sheds light on tibie haunts of 
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Beddome's grass snake for Ixalus variabilU by far the commonest species^ 1 
found inhabiting marshy ground, or water cuts whore arum lilies and wild 
caladiums grew. The hollow stems of these plants where they embrace the 
stalk were found tenanted by this frog in great numbers. 

Breeding , — Many examples were egg-bound, and these are best tabu- 
lated. It will be observed that of the 21 gravid females, 16^ inches was the 
smallest length, and 27 i inches the largest. From 6 to 9 eggs are 
usually produced, but they varied from 3 to 11. The embryos attain 
some degree of development before oviposition. It will be seen later that 
young of the year commenced to appear in June, and continued to the 
month of September. The fact that many females were egg-bound in 
the latter month shows that the season for the young to hatch extends 
probably to November, 


Date. 

Length of 
mother in 
inches. 

No. of 

egga- 

liomurks. 

20-6-17 

21 

(i 

EggSi to 1'' in length. 

to 

6-7-17. 




9* 

16^ 

6 


f* 

19} 

ti 

EggSf to 1" in length. 

7 to 

22 

*» 

Eggs, }" to 1'' in length. 

10-7-17. 




10 to 

17J 

7 

Tail deficient. Eggs, F' long. 

26-7-17. 




If 

18} 

(> 


26-7-17 

22 

8 

Eggs, r' long, with minute em- 

CO 

27} 

H ‘ 

bryos inside. 

S-8-17. ! 




1 to 

20} 



0-8.17. 




6 to 

• • • • 



12-8-17. 





20i 




18 


Eggs about V long with minute 

12 to 


■1 

embryos inside. 

24-8-17. 




If 

.... 

8 


15 to 

24i. 

7 


18-8-17. 




16 to 

23i 

6 

Follicles enlarged, not much ad- 

20-8-17. 

tt 

8 

vanced. 

tf 

.... 

7 


9 to 

26 

9 


11-9-17. 




17 to 

• . • • 

8 


28-0-17. 




1 to 

.... 

11 


20-9-17. 
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Growth . — Seventeen young of the year varying from 5^ to 10 inobea 
were captured in the monUm of June to September^ both these outside 
measurements occurring in the last month. Nothing longer than 7 inches 
was procured before September though eight of this year’s progeny were 
caught before this month. Seventeen other specimens between 14} and 
171 inches were secured, evidently last year’s production, but the lengths 
exceeding 17} inches are so gradually, and evenly progressive Uiat it is 
impossible to follow the growth any further. The largest specimen was a 
$ 27} inches in length, and the average of the six largest of this sex was 
25 inches against 22 inches for the average of the six largest S • The 
largest d measured 25 inches. 

LepidoM . — The vontrals, and subcaudals were only noted in a few cases 
and show no difference in the sexes. Thus in the d the ventrals were 141 
to 150, in the $ 139 to 147. The subcaudals in the d were 69 to 81, and 
in the $ 62 to 81. 

Dentition , — The maxilla holds from 24 to 25 teeth behind which is a gap 
followed by 2 teeth fully twice the length of the preceding. The palatine 
teeth number 18 to 19, the pterygoid 33 to 38, and the mandibular 32 
to 33. 


The Buff-striped Keelback . — Tropidmotue stolatua (Linne). 

In all 52 specimens of this snake reached me. It is evidently a fairly 
common species up to 5,000 feet and occurs up to about 6,000 feet. Being a 
snake of the Plains it was to bo expected that it would be found in the 
Wynaad as plentifully as in other parts of those Hills. Seven of the total 
were of the ** red ” variety, vermilion hues replacing the pale blue seen in 
usual specimens. This beautiful ornamentation was seen in three quite 
juvenile examples measuring respectively 8|, 11} and 11 inches. 

Breeding , — Five gravid females were included all captured in July, 
August, or September. The smallest dam measured 17 inches, and the 
largest 28} inches. The clutches of eggs varied from 3 to 10. In one case 
the eggs were found to contain minute embroys which if unravelled might 
have been about one inch long. 

Food , — Of the many that had but recently fed, two contained frogs with 
dilated toes that I think were Rana temporalis, three contained frogs too 
digested to recognise, and nine others species of Lvalue, One of these last 
had swallowed no less than six of this small batrachian. 

Growth , — Twelve specimens were young of the year ranging between 6} 
and 8} inches during the months from June to September. The growth of 
the species is difficult to follow as the breeding season probably lasts 
during half the year. 

Jordon’s Grass Snake . — Tropidonotus montioola (Jordon). 

All the 13 specimens of this uncommon snake were caught in the 
Wynaad. Unfortunately most were very juvenile, and some had their 
tails more or less deficient. The largest adult, a $ measured 22} inches. 

Colour and markings — In one young specimen there was a very bright 
yellow collar, and in all the specimens the throat and sides of the neck 
were yellow. This hue was replaced by a bright orange in the adult. 
Most of the supralabials had narrow blackish margins. The cross bars are 
sometimes very obscure, even in quite young specimens. 

Food , — Three had their stomachs ^stended. A Bufo melanostictus had 
been taken by the large $ , and a Rma limmeharis by two other examples. 

Seven of ^is year’s production taken from July to September 
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▼aried from 6^ to 7} inches in length. Two others of 12 and 141 inches 
respectively, taken in September were evidently last year’s broods, so that 
it about doubles its length in the first year of life. 

Lepidosis , — In one the 7th labial was confluent with the lower temporal 
and did not descend to the margin of the lip. The postoculars were 4 on 
one side in one specimen, and the temporal single on one side in one speci- 
men. The ventral count ranged between 133 and 141, and the subcaudal 
between 78 and 88. 

The Green Koelback . — Mctcropisthodon plumbicolor (Cantor). 

llr. Vernede tells me his coolies call it ** pacha naga*’ (=**green cobra*’) 
a very appropriate name when one considers the degree to which it can 
flatten the neck cobra-wise. 

This is one of the commonest snakes in tho Hills, 106 examples having 
been collected. It favours an altitude between 3,000 and 6,000 feet; 
and was quite common at Kalhatti at 6,300 feet. Only 2 specimens 
came in from the Wynaad side out of the largo total collected there. Of 
30 sexed, 26 were d and 13$. 

Colour , — Tho verdant-green hue is not due to a green pigment. It is 
due to a yellow pigment that overlies the scales as a sort of varnish, and 
which is soluble in spirit leaving the specimen blue. Some specimens 
are darker than others due to the varying abundance of the yellow pig- 
ment, and in these the scales are plumbeous when the pigment is removed. 
The inappropriate speoihe name jilundncolor is thus accounted for. The 
remarks made on the colour of the snake Dryophin viycterizann apply 
equally well to this species. 1 skinned a few, cleansed them in my bath 
with soap and water and placed them in spirit. In a few days a very 
distinct yellow tinge was imparted to the liquid, and as I boiled it down 
the colour became deeper and deeper, but 1 could not separate it out as a 
powder. 

The skin strips easily as is usual with snakes. It is slate coloured 
on the inner side, and tho integument around tho last three or four 
costal rows is white. Short white lines are scattered through tho skin 
becoming fewer up the sides of the body. Another very curious pecu- 
liarity I have seen in no other snake. I allude to an arrangement of 
small, extremely regularly-disposed, series of ring-like spots, on either 
side of the 9th and 10th costal rows above tho ventrals. These are placed 
at the angles of the scales referred to, are in the integument itself, and 
if looked for can be seen from tho epithelial surface. Where the rows 
in midbody are 26, five rows intervene vertebrally between these spots, 
and where 27, seven rows. 

Food , — A remarkable partiality in diet is shown towards the toad Bufo 
inelanoatietw. No fewer than ten had swallowed this batrachian, and 
two of these were quite young specimens. One adult had accounted for 
two, and another for three large specimens. In some cases the distension 
was extraordinary. For instance a snake measuring throe inches in girtli 
was 6ve and a quarter inches round the gastric region, and found to 
contain a toad with a head fully twice the transverse diameter of that of 
the host's ! Frogs were taken by three examples, once Ixalus rariadilin, 
and once a species probably of Lxalus, 

Brooding , — It seems rather remarkable that no single specimen proved 
gravid. I have definitely ascertained (and reported in this Journal, 
Vol. xvi, page 890) that the young hatchling varies from to about 6^ 
inches. I got one measuring 6| inches in August, and twenty others, 
young of the year, varied from 7^ to 10 inches in the months of August 
and l^ptember. 

81 
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Growth , — What I taka to be laat year’s broods were represented by two 
specimens 15 and 15} inches long. My largest example measaiing 8S 
inches was a another of the same sex was 81} inches, and a third 
29} inches. The largest S was 29} inches, 

nroHteo , — I found two young specimens infested with small scarlet 
mites (Trombidia) which had fastened themselves chiefly on to the skin 
between the ventral shields. These i submitted to Dr. Annandale. 

jOentiUon — The maxilla holds 12 teeth after which there is a short gap, 
followed by two large teeth more than twice the length of the preceding. 
The palatine teeth number 7, the pterygoid 18 to 14, and the mandibular 
16 to 19. 

The Olivaceous Smooth Snoke-^Rhabdopi oltvaoeua (Beddome). 

Five specimens of this uncommon species reached me, all from the 
Wynaad. The belly is a dirty yellowish hue peppered with olive*green 
especially at the bases of the ventrals; and suboaudsls. A black narrow 
zigzag line runs along the ventrals. Three were d and two $ . 

Breeding , — My largest example captured in September was gravid. 
Eleven follicles (five in one ovary and six in the other) being distinctly 
enlarged. The specimen measured 30) inches. 

J>/>edosis.-~The ventrals in the males ranged between 210 to 218, in the 
females 202 to 207. The subcaudals in the males ranged between 69 and 
74, and in the females 63 to 64. The prmoculars (two, Boulenger Oat. 
Snakes Brit. Mus., Vol. I, page 800) are subject to variation, lii three 
specimens the loreal by a confluence with the lower prseocular touched the 
eye, and in one specimen the prmfrontal touched the eye owing to the 
confluence of this shield with the upper prmooular, in addition to the 
confluence of loreal and inferior preeoonlar. This is the subject flgured 
by me. 

Perrotet’s Dwarf Snak»— Ay/opAts perroteti (Dumeril and Bibron). 

Of the 6l specimens collected many came from the Wynaad. It is 
common at an altitude above 5,000 feet as will be seen from the numbers 
taken at Kalhatti, Frith Hall and Coonoor. Mr. Rogers too told me that 
his specimens were all taken from the higher parts of his estate. Of 47 
sexed 18 were d end 29 $ . 

Pood , — It subsists entirely on earth worms, and every specimen opened 
had either fragments of worms in the stomach, or the intestinal tracts 
loaded with mud from this diet. One specimen 21 inches in length was 
found to contain a very large worm (Moniliventer grandie F ) 12} incKes in 
length lying fully extended in the gullet and stomach. 

One specimen 20 inches in length was recovered from the stomach of a 
Memibungarue nigrescene. 

Breeding , — Four gravid females were included in the total, all killed in 
July. They varied in length from 17 to 21 inches. The eggs found within 
numbered from 6 to 12 and contained minute embryos estimated at about 
one inch long if unravelled. The eggs were one to one and a half inches 
long. One specimen contained a sinsle large unfertilised egg. I thisdc the 
eggs are probably deposited as such, but cannot speak positively. 

Growth , — I had eight young of the year ranging between 5} and 8 inches 
in June, July and August. Fifteen other examples between 12 and 16 
inches were probably last year's brood. The $ attains to a greater length 
than the d . 1 had no d specimen exceeding 20 inches but six $ were 
21, 21, 21, 21), 28} and 28) inches long, respectively. 

' The tail is distinctly longer in the d • 
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Lepidotia , — The ventrale and Buboaudaia show definite ran^eB in the 
Bej(;es ; thus the ventrala in the ranged between 133 and 141, in the $ 
between 143 and 150. The aubcaudals were 25 to 40, and the $ 14 
to 20. 

Dentition , — The maxilla Biipporta 28 to 81 teeth. The palatine array 
vary from 14 to 18, the pterygoid 32 to 34, and the mandibular 20 to 31. 

The Common "Wolf Snake — Lycodon aulicus (Linne). 

Only 7 of this very oommon anake were collected, showing that it does 
not favour the Hills. The highest altitude was 5,700 feet. « 

Varietiee , — Three conformed to the usual variety typica of Linne, one to 
Boulengor’s variety B, and three others 1 would place with Boie’s Variety 
unicolor in spite of the fact that all had bright yellow collars from which a 
moustache -like stripe of the same shade was thrown forward to meet in 
front of the rostral. Otherwise these very strikingly handsome specimens 
had no trace of marks. The body was a very deep purplish-brown almost 
chocolate. These throe specimens came from Coonoor, the cart road below 
Coouoor, and from Pilloor. 1 have never seen this variety before. In 
Boulenger’s variety B, the crossbars were 1 1 and the first interval involved 
27 scales vortebrally. In the typical variety the bars ranged from 15 
to 25. 

Food , — One had eaten a skink which I think was a Mabuia. 

Lepidosie , — In the two specimens of unicolor (Boio) whore the ventrals 
and subcaudals were counted they were 9 227 and 69, and 222 and 67 (?) 
In Bouienger’s variety B these shields numbered 179 (?) plus 62. 

The Hill Wolf Snake — Lycodon trarancoriem (Boddome)^ 

The 65 specimens collected were as common in the Wynaad as in the 
Nilgiria. The species is found up to 6,000 feet, and beyond. Three or 
four of those brought in came with an account of having been killed inside 
houses in Coouoor. 

Se,ve $, — Of 31 in which I have recorded the sex 21 wore d and 109 • 

Colour , — All the specimons that reached me freshly killed had the 
crossbars, and variegations in the fianks of a bright yellow colour. The 
yellow in all Lycodonts is very unstable, losing its colour after a few hours 
immersion in spirit. 

Food , — A largo number had recently fed, and a great partiality is shown 
for a lacertine diet. Frogs of the genus l,ratm had on three occasions 
furnished the meal. The lizards were of varied sorts. Geckos had twice 
been taken, Lyyoaoina ten times, a Mabuia on three occasions, and a 
Charasia (probably dorsulie ) twice. Two other lizards were too digested 
to recognise. 

Breeding , — Not a single female specimen showed any enlargement of the 
ovarian follicles. The hatching season can be arrived at however in the 
following manner. This species grows to the same length as its congener 
aulieue, the young of which are known to be 6} to 7} inches long when 
batching. Specimens within this range (of travancoricue) were captured in 
August and as specimens up to 11 inches were also bagged in the same 
month it is probable that they hatched out in May if not before. The 
season then is about May to August. 

(IVeistA— Young of the year measuring 7^ to 7f inches (2) were obtained 
in June, 8 to 11 inohes (8) in J®iy> 7 to 11 inches (11) in August^ and 9i 
to ll inches (4) in September. Ten other specimens in the same months 
ranging between 16 to 18^ inohes were obviously last yeaPs progeny, and 
show that the young double their length in the first year of life. 
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Anal gland *. — These glands furnish an opaque yellowish fluid. 

Fara$iteB . — One specimen was infested with little scarlet mites appar- 
ently similar to those already alluded to which had attached themseWes to 
specimens of Maeropisthodon plumbicokr. 

The labials in one were 10 in number on the left side. The 
temporals in one were three anteriorly on the right side. 

Dentition , — The maxilla supports anteriorly 3 teeth progressively in- 
creasing in size, then !2 elongate subequal teeth about twice the size of the 
3rd. After these there is an edentulous space that would take about 3 
teeth. This is followed by from 0 to 11 small isodont teeth after which 
come 2 more elongate teeth about twice the length of the preceding. The 
palatine array number 13 to 17, the pterygoid 21 to 27. The mandibles 
have anteriorly 3 progressively increasing teeth, and then 2 elongate about 
twice the length of the 3rd. A small gap that would take about 2 teeth is 
followed by a series of small isodont teeth numbering 19 to 20. 

The Dhaman — Zaocgs mucoms (Linn^). 

This species 88 of which were acquired is a fairly common snake even 
at 6,000 feet elevation. It is probable a very much larger number would 
have been sent me had I not stipulated that such a bulky snake was not to 
be included. Nearly all the specimens sent me were in consequence quite 
young. 

— I remarked in my popular article in this Journal dealing with 
this snake that it was a gourmand with very varied tastes. This is fully 
borne out by these specimens. One had eaten a mouse, four others frogs, 
too digested to recognise, one a single Ixalus, one four Lvalun^ and another 
six lualus. One contained an Ltahta nanafnli$f and a skink of the genus 
Mahuiii. Another had swallowed a Bufo melanoBticiu$^ and a lizard of the 
genus Lygosoma, 

Breeding . — There are no breeding events to chronicle, but a female 5 
feet 10 inches in length, and in a very emaciated condition was killed in 
OoonooroD the 27th of June with a large swelling that proved to be an 
unfertilised egg. This measured 2^ inches in leng^, and 1 inch in breadth, 
and weighed just under I of an ounce. The hatching season in these Hills 
is evidently in the early months of the year probably March to May as may 
be judged by the dimensions of specimens brought in, coupled with the 
fact that this species is known to be about 14^ to 15^ inches when emerg- 
ing from the egg. Young of the year measuring lOf to 20^ inches (4) 
were captured in June, 17 J to 20f inches (9) in July, 18 to 23 inches (19) 
in August, and 18f to 22 inches (6) in September . 

The Trinket Snake — helena (Daudin). 

One of the snakes called ** kattu viriyan’* (meaning banded snake'’} by 
the Tamils. The total for this species was 107. It does not appear te 
favour an altitude above about 5,000 feet. 

Sexea.^Oi those in which sox is recorded 26 were d and 18 $ . 

Jbed.— There were surprisingly few that had recently fed. A mouse had 
been swallowed by four examples, and masses of hair were found in the 
cloaca of a fifth. A frog of the genus Lralua constituted the meal in one 
case. 

Breeding . — No single 2 showed any enlargement of the ovarian follicles. 
This may be accounted for possibly by my asking those helping me not te 
put large snakes into the tins supplied, as they take up so much room and 
expend so much spirit. 
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Gtvwth , — Five young of the year ranging between 18 and 15^ inches 
were included in July, sixteen between 13 and 17^ inches in August, and 
one 15{ inches in September. Eleven other examples measuring from 20 
to 28 inches were obviously last year’s broods. Fourteen others from 80 
to 89 inches seem to represent the progeny of the year before last. My 
largest was a $ 48^ inches in length* 

Parasites, — Scarlet mites had attached themselves to two specimens, 
probably the same species already reported with reference to Lycodon 
travancoricus, and Maoropisthodon plumhicohr, 

• Lepidosis, — The labials were 10 in one example with the /)th, 6th and 7th 
touching the eye. In one the 8th to the 9th suboaudals were entire. 

One large specimen captured alive proved a very truculent creature to 
deal with. It buried its teeth in the butterfly not used to encompass its 
capture, and then got itself tied up in the not in a hopeless muddle. 

Dentition, — ^The maxilla carries from 19 to 25 teeth, the palatine 10 to 14, 
the pjberygoid 15 to 26 (P 80) and the mandible 22 to 80. 

The Indian Bronze-backed Tree Snake — Dtmdrelaphu tristis (Daiidin). 

It is singular that this species which is so abundant in the Plains only 
furnished 6 representatives and it seems probable that they were from 
slopes below about 8,000 feet. 

Selves , — Three were d and 8 $ . 

Food, — A frog of the genus Lvalus had been swallowed on two 
occasions. 

Lepidosis, — The costals in all the J reduced to 9 posteriorly, and in all 
the 2 to 11. The ventral count for the cj was 179 to 181, and the $ 174 
to 180. The subcaudal count for the was 188 to 159 and for the 2 145 
to 154. 


The Beautiful Kukri Snake — Oligodon venustm (Jerdon). 

The 80 specimens procured show that the species favours an altitude 
between 5,000 and 6,000 feet and this probably accounts for the relatively 
few examples furnished by the "Wynaad. It extends up to at least 6,500 
feet. 

7’A« Of 26 soxed, 12 were (S and 14 2* 

Food , — Until this holiday in the Nilgris I had failed to discover the diet 
of the Kukri snakes as a group. 

The few, and very minute teeth in the palatine, and pterygoid bones, 
seemed to indicate something peculiar in their choice of food, which I now 
And consists of reptilian eggs, frog’s eggs, and snails. In two cases the 
stomach was distended with a mass of frog’s eggs, in a third there were 16 
eggs, and in a fourth 4 and a snail. In no case was any 

vestige of a frog ingested. Eggs of reptiles which may have been cither 
snakes or lizards with soft shells had been eaten by four examples. In two 
oases a single egg was found, in one two eggs, and in a third three eggs. 
The size of these was about the same in each case being about } of an inch 
in length. These eggs were invariably flat, and empty, and in some cases 
were found embedded in a mass of coagulated yolk, the nature of 
w^hioh puzzled me till 1 discovered an egg-case embedded therein. One 
specimen had swallowed a snail with a white shell very little damaged. In 
another amorphous masses were found of the consistency of a cooked meally 
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potato, and the nature of the material would have remained unsolved but 
for fragments of snail shell adhering. In one such mass small grits and 
the remains of insects were discovered evidently the contents of a snair# 
stomach. 

Breeding, — No gravid $ came in, but from the measurements of young it 
would appear that the season for the appearance of the broods is June, and 
the closely preceding months. 

Orowth, — One young of the year 4^ inches lon^ reached me in June, and 
another inches long in August. Four other juvenile examples ranging 
from 9^ to lOj inches in August and September, 1 take to represent last 
year’s broods. My largest specimens were a $ inches and a cf 17 
inches* 

found the loreal shield absent in 11 specimens on both 
sides, and in 3 others on one side. The 6th labial failed to touch the 
margin of the lip in 1 7 examples on both sides, and in 2 others on one side. 
In one the 6th and 7th labials were completely confluent. The ventral 
and subcaudal counts (including 5 , and 8 $ specimens in the late Mr. C. 

Gray’s collection) were, veutrals c? 142 to 152, $ 152 to 165. Subcaudals 
were c? 81 to 85, $ 27 to 34. 

The maxilla supports 7 to 8 teeth progressively increasing 
from before backwards. The palatine has from 1 to 8 very small teeth in 
the middle. The pterygoid has from 4 to 8 teeth after an edentulous 
anterior space. The mandible has from 0 to 1 1 teeth. 

The Wynaad Kukri Snake — Oligodon afflnis (Gunther). 

The Wynaad furnished all my 11 specimens. 

Of 9 sexed, 4 were cf and 5 2 • 

Growth , — One example 4 inches long was captured in July. All the 
others were adults, the iS specimens ranging between 11^ and 12 J inches 
in length, and the $ between 10 J and 18 inches. 

Colour, — The young specimen was coloured exactly like adults. In 
adults the crossbars are narrow and well-defined, and numbered from 
38 to 41. 

Lepidoeiti, — Though the loreal is usually wanting I got two examples 
with a small loreal on both sides, and one with a loreal on one side. The 
labials were constantly 7, the 8rd and 4th touching the eye. The ventrals 
in the (S ranged from 185 to 140, and in the $ from 185 to 141. The 
subcaudals in the d were 82 to 84, and in the $ 26 to 28. In at 
least 5 examples the costal rows had reduced from 17 to 15 at or before 
midbody. 

Dentitim , — The maxiUa bears 17 teeth progressively increasing from 
before backwards. The palatine has 1 tooth about its middle. The ptery- 
goid has 4 teeth with an edentulous space before them. The mandible 
has 8 teeth. 

^e Common Kukri Snake- -0/tycdon mbgriietu (Dumeril and Bibron). 

The total of this species reached 47, and the fact that 41 of these 
came from the Wynaad is difficult to explain. It evidently does not come 
much above 5,000 feet elevation. 
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Sexe $. — Of the 28 texedi 10 were ^ and 18 $• 

Breeding . — No female was gravid, but the seaBon for the appearance of 
the young can be inferred by the following facts. 

In this Journal (Vol. xix, p. 561) 1 recorded a young one 4*8 inches 
long that I thought a hatchling. This was killed in March in Gannanore. 
As will be seen below all my young this year taken from J uue to Septem- 
ber were considerably longer, and indicate that they hatched out much 
earlier in the year, probably January to March. 

Food . — Like venustue its diet consists of lizard’s (snake’s Y) and frog's 
eggs. Four soft-shelled eggs were found in one specimen, about j of an 
inch in length, their contents absorbed, and the egg-onvelope collapsed. 
Another contained a yellow sausage-shaped mass that was ahnost a 
cast of the stomach. It measured 4^ inches and when broken into was 
found to contain 5 soft shelled, empty, egg envelopes from S to } inches 
in length. These were embedded, and concealed in the coagulated yolk- 
mass. A young specimen 6^ inches long also contained in its stomach a 
mass of coagulated yolk in which one soft-shelled, and empty egg-case 
J inch long was embedded. A fourth specimen contained a similar 
yolk-mass but no egg envelope was discovered therein. A fifth specimen 
contained three very small lizards, the bodies of which measured about 
} of an inch, and the tails a similar length. Flocculi of coagulated yolk 
adhered to them, and there seems little doubt that the snake had dis^ 
covered eggs just on the point of hatching, and probably liberated the 
occupants in its endeavour to swallow the eggs. A mass of frog’s eggs 
distended the stomach in one example, with no trace of the frog. 

Groioth . — Young of the year wore represented as follows : — One 6J 
inches long reached me in Juno, five varying from 6 to 7f inches in August 
and eight measuring from 6^ to 9\ inches in September. My largest cf 
taped 19^ inches and d 18 inches. 

(Colour . — The crossbars consisting of more or less confluent quadrimacu- 
latc parts numbered 16 to 22 on the body, and .*1 to 4 on the tail. Dark 
variegations are often grouped so as to suggest crossbars in the 
intervals. 

Lepidoais . — 1 found the loreal absent in ono specimen, and two anterior 
temporals in another. In one other examplt» 4th to 8th subcaudals 
were entire. 

The Western Hoed Snake- -Ablahea calrniatia (Gunther). 

Evidently an uncommon snake, only 5 specimens having boon acquired. 
Four of those were from the Wynaad. There is nothing special to note 
since all accord well with Boulenger’s description. Ono specimen inches 
long in August had 132 ventrals and 70 subcaudals. In another 8| inches 
long, these shields were 189 4* In a third 8J inches long 126 + 59, in 
a fourth d (^’) 9} inches 127464, and in a fifth a 9 (P) 10} inches 
185+53. 

Dentition . — The maxilla bears 24 teeth, the palatine 15, the pterygoid 
16, and the mandible 18. 

The Brown Tree Snake — Dipeadonwrphue trigonatua (Schneider). 

Only 3 specimens wore received, and this being so, it is strange that tw< 
of these should have come from such an altitude as Frith Hall Estate 
One had swallowed a lizard of the genus Calotea, 
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The Hill Tree Snake*--*i>t>M€{om<>^ wylonmAt (Qunther). 

In the paper referred to in the footnote I gave in tabular form a series 
of 21 speeimens oharaoterised by costals in midbody 10^ ventrals varying 
from 214 to 235 and subcaudals 98 to 109. Between 1909 and 1917 1 
received from Ceylon and the HiUs of South India 11 more specimens with 
costals 19, ventrids 209 to 240, and subcaudals 94 to 107. This year I have 
acquired 40 more specimens with costals 19, ventrals 214 to 289, and sub- 
caudals 94 to 110. In the aggregate then, I have had 72 specimens with 
costals 19, ventrals 209 to 240, and subcaudals 94 to 110. 

Habitat , except seven of these wore captured in the Wynaad. 

SexeB , — Of 38 sexed, 19 were $ and 14 2 * 

Food , — Frogs had been swallowed by five examples, once a Rana ftmite- 
cAam, and twice a species of Lvalue, Seven other specimens had eaten 
lisards, three Saka horsfieldi, and one a Cedotes versicolor. 

Breeding , — In August I got two females in each of which 7 follicles were 
impregnated. In September four other females were egg-bound, the 
numbers of eggs varying from 5 to 8. These, very elongate in shape, 
measured one inch long in a specimen killed during the last ten days of 
that month. The prcspective dams measured from 82 J to 84 inches, 
(length of two not recorded), a length it would appear they attain at the 
end of the second year of life. 

Gro 2 vth , — Three examples in August and September measured from 12^ 
to 15^ inches, four others from 20 to 25.] inches, 10 others from 81] to 39 
inches, and six others from 44]^ to 50.] inches. These various ranges 
appear to denote the broods of successive years. 

My largest J was 50|, and $ 34 inches. 

lAipidosis, ^ In three specimens the scale rows were found in places to bo 
21 for a brief interval or intervals, but when critically examined it was 
found that at these spots the costals remained the same. One or more 
shield.s in succession in the vertebral row were divided into three and 
accounted for the increase to 21, and I find this tendency in certain in- 
dividuals of all the species of this genus of which I have examined a large 
series. Posteriorly the costal rows reduce to 15 with great consistency. 

Dentition , — The maxilla in Nilgiri specimens supports from 18 to 20 teeth 
followed after a short gap by 2 large, grooved, and obliquely-placed 
pseudo fangs. (In Ceylon specimens there are only 14 to 15 teeth ante- 
riorly). The palatine has 9 teeth. (In Ceylon specimens 7 to 8). The 
pterygoid has 19 P to 21 teeth (Ceylon specimens 18 to 20). The mandible 
holds 25 to 28 teeth (Ceylon specimens 21 to 24). 


• In 190‘.> I published a note in the Records of the Indian Museum (pages 
151 et seq.) upon <‘ortain “forms” of D^sadomorjihus, I expressed the view 
that ceylonemis (Gunther) ks described in Bouleuger's Catalogue (Vol, iii, p. (»6) 
includes four distinct “ forms,” and gave in tabular form the shield characters 
for each upon which reliance is mainly placed in the separation of the species of 
this genus. I suggested that they should each receive recognition as distinct 
BMoies, I)r. Annandalo in a later issue of the same Journal (Vol. iii, part 111, p, 
2M1) dissented from my views. The conclusions drawn by me from the rather 
small series of specimens of each “ form “ that I bad examined when I wrote the 
paper referred to, are completely confirmed by the very much larger material now 
available i\ith regard to two of those “forms”. The others (one from Ceylon, 
and one from the Andamans) do not concern us here. The fact that there is some 
slight overlapping in the ranges of the ventrals shields does not I think invalidate 
the reoogm*^ion of two distinct “forms” whioh I still choose to regard as 
“ species though I expect others will not accord to them so exalted a rank. 
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Btddom’s Tree Snake Dipsadomorphua nuchalis (Beddome). 

In my paper published in the Records of the Indian Museum (see foot- 
note to I), ceylonmaia I recorded a sequence of 16 examples characterised 
by costals 21 in midbody, ventrals 234 to 261, and subcaiidals 90 to lOfi. 
Since then I obtained before this year another example with costals 21, 
ventrals 244, and subcaudals 108. This year my Nilgiri sojourn furnished 
42 others with costals 21 (rarely 23, and once 26 in places), ventrals 233 to 
262, and subcaudals 95 to 111. 1 have now therefore seen 69 examples of 

a ** form characterised by costals 21 (in places more), ventrals 233 to 
242 and subcaudals 90 to 111. 

Habitat . — This “ form ” was most common in the Wynaad, but fairly 
abundant on the slopes f>f the other parts of the Nilgiri District. 

Sexes . — Of 26 sexed, 12 were cf and 13? . 

Food , — On five occasions frogs were discovered in gastro ” and throe 
of these wore species of Ixalus. Lizards furnished the meal on nine othcT 
occasions, Calotea i^ersicolor twice, and (^harasia dorsalis once. Two mice 
and the feathers of a bird were found in one stomach, and a single fled- 
gling in another. 

Bi'eediny . — No gravid ? was included in the total. 

Growth. 'August and September furnished eight examples from 13 to 
16 J inches in length, July four from 20 to 26^^ inches, July to September 
twelve from 28 to 41 inches, and seven from 46 to 60^ inches. These seem 
to indicate the broods of successive years. My largest d was 60f inches, 
the largest ? 48| inches. 

Lepidosis . — As in the previous species 1 noted the tendency for some 
shields in the vertebral row to disintegrate. In one specimen the scales 
would be counted as 23 in places, but here the vertebrals were broken up 
into the three, and the costal rows remained normal. In another there 
wore 23 rows in the anterior, and middle parts of the body, the vertebral 
splitting ill places to make the count 26. Posteriorly the scale rows are 
consistently 16. 

Dentition . — The maxilla has 14 teeth, followed after ‘a short gap by 2 
elongate, grooved, pseudo fangs. 

The palatine holds from 6 to 7, the pterygoid 16 to 17, and the mandi- 
ble 20 to 23. 

Forsten^s Tree Snake — Dipsadomorphus forstmi (Dumeril and Bibron). 

Only one specimen and that a small one came to hand. It was captured 
on Pilloor Estate. This measured 20f inches. The costals were 27 an- 
teriorly to well behind midbody, and dropped to 17 two heads length be- 
fore the anus. The ventrals were 260, and the subcaudals 109. 

Dentition . — The maxilla holds 10 to 12 teeth foll(»wed after a short gap 
by 2 elongate, grooved, obliquoly-set, pseudo fangs. The palatine has 6 to 
7 teetli, the pterygoid 9 to 11, and the mandible 17 to 19. 

Perrotet's Whip Snake — Dryoj>kis perroteii (Dumeril and Bibron). 

An aggregate of 67 specimens wore collooted, all from altitudes above 
about 6,000 feet. 

Se.ves , — Of 64 specimens sexed, 26 were cf and 29 ? . 

The keels are rather more pronounced in males. 

Food . — Frogs and lizards form their staple diet. Of frogs 16 examples 
contained species of Lvalue (two examples two frogs, and one example 
three frogs). One other had swallowed a frog too digested to recognise. 
Of lizards toll was taken of species of Lyyosoma by six specimens 

31 
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(one oontaining two). Onoe the tpeoiee wee definitely albopunotatui, A 
Gmatode$ jerdUmi wee recognieed in one, and a epeoiee of CeUotM in another. 

Breedinsf * — ^The season is later than for most other species in these Hills. 
Altogether 1 received nine gravid females which 1 record in tabular form. • 


Date. 

Length of 
dam in 
inches. 

Nos. of 
embryos 
or eggs. 

Remarks. 

i 

1 

1 

^0/6 to 10/7 

18 

o 

Contained one non-fertilised 
egg and one sac with an 
embryo 5} inches long. 

6 to IS/K 


4 

Contained small eggs i inch 
long. 

12 to 24/8 

17} 

2 

Follicles distinctly enlarged 
to } inch. 

' 1 to 6/9 

22 

6 

Eggs 1 inch long with con- 
tents the consistency of h 
meally potato. 


22£ 

5 

Eggs } inch long. 

l» 

23 

10 

Sacs } inch long containing 
minute embryos. 

tf 

20 


Eggs with no trace of embryos. 


20i 

6 

Eggs 1 inch long. 

*9 

22 

3 

Eggs with no trace of embryos. 


It will be noticed from this that the majority contained eggs in an early 
stage of development as late as September. From analogy 1 judge that 
the young would not have been born till the end of the year, or the begin- 
ning of next. 

Growth , — I think it will transpiro that the embryos measure to about 
7 inches at birth, judging from the appearance of the foetus o| inches in 
length. Four specimens varying from 8g to 11^ inches in September 
seem to indicate birth from October last year to March this year. 
Twelve examples ranging between Ifif and 16} inches, 1 take to be last year's 
production. Females attain a greater length than males. My largest o 
was 20} inches, and no less than eight females exceeded this length, the 
largest being 23 inches. 

Colour , — The verdant-green hue is to be accounted for in exactly the 
same manner as that of the next species. 

Lepidom — The scale rows are 15 to a point well behind midbody, and 
reduce to 18 at a point two heads-lengths before the vent. This applies to 
both sexes. The ventrals in the d were 137 to 142, and in the $ 138 to 
146. The subcaudals in the 6 were 71 to 81, and in the $ 65 to 76. 

Green Whip Snake — DryophU inyeterimiu (Linne). 

Mr. Vemede tells me it is called **kannu pambu" (meaning **eye 
snake*’) by his coolies. 

The aggregate totalled 82, mostly from the lower slopes. One killed on 
Liddlesdue shows that stragglers may go up to about 6,000 feet, 

8SA9ss,^Of the 78 examples sexed, 43 were d and 39 $ . 
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Food, — Lizards had furnished the meal on six occasions, a Lygrmina 
once, a Mabuia once, and Charatda dorsalin once. Others wore too digested 
t« identify. Frogs had been victimised by five examples, on three occa- 
sions a species of IxaluA having been taken. One example had eaten an 
Ixaluif and an agamoid lizard. Another had swallowed a good sized snake 
of the species Rhinophis Banyuinem. The snake was doubled up in the 
stomach, and not lying at full length as happens in the case of snakes 
victimised by BungamB and Hemifmngarua, 

Breeding, — For the number of speciuieDS collected the information derived 
is meagre. Only four gravid females were included. One killed between 
the 22nd and 25th of August, measuring 4 feet 9 inches, contained 10 eggs 
about one inch long with embryos from 2 to 3 inches in length inside. One 
killed between the 28th of August, and the Ist of September measuring 5 
feet 10 inches, contained 5 eggs about one inch long Hith small fcetuses 
inside. One killed between the let and the Hth of September, measuring 3 
feet 11 inches contained 3 embryos. One of these was 14.^ and another 
12 J inches long, and the third w^as very much deformed. A fourth example 
killed between the 20th and 80th of September, measuring 3 feet 10 J inches, 
contained 4 eggs about } of an inch in length. The season for the birth of 
the young is evidently between July and December or perhaps oven Janu- 
ary. This is borne out by a specimen 18^* inches long, being killed in 
August, and the fact that one specimen late in September contained very 
immature eggs. 

Groioth, — Young of the year were not well represented. Tliree examples 
only wore acquired, all in August, and these ranged between 15 and 18 ^ 
inches. The variation in the length of the young at birth, also that be- 
tween the sexes, and the hmg noason for birth make it very difficult 
to follow the broods of successive years. However, 20 males ranging 
between 89J and 4d| inches, and 14 feiiialos varying between 41 and 48J 
inches are almost certainly ab<iut completing their second year of life, and 
it is probable that the 8 males between 28^ and 84 inches represent those 
completing their first year of life. 

Females acquire a greater length. Thus my largest ^ was 51 inches, 
and 1 had three 2 exceeding this, their respective measurements being 
50, 57 and 70 inches. 

The tail is decidedly longer in the males. 

Colours . — 1 made many observations ou the colour, and it is a surprising 
fact that the very beautiful chlorophyll-green hue is not caused by a green 
pigment. The only pigment to be derived from the skin is a fairly bright 
yellow. The scales viewed under a good lens are seen to be studded with 
minute yellow points. I had frequently noticed that the spirit in which 
specimens had been preserved, acquired a yellow tinge and the skins 
became more and more bluish. Having carefully washed six freshly- 
removed skins with soap and water in my bath, 1 placed these in water 
and boiled them. The result was that the skins acquired a bluish tinge, 
and a decided yellow tinge was imparted to the water. 

As I boiled this away the yellow became more pronounced and T had 
great hopes of obtaining a powdet eventually. In this however 1 was 
disappointed, as the final stage simply left the tin coated with a. thickish 
varnish of yellow. This I had great difficulty in dissolving again, trying 
chloroform, ether, and rectified spirit cold, and brought to the boiling point. 
Finally a 70 per cent, boiling solution of rectified spirit proved successful. 
The skin is really a light blue, and the minute peppering with yellow pig- 
ment produces tie green effect. Some specimens are more heavily pig- 
mented than others, and correspondingly more of a yellowish-green. If one 
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examines the scales on the throat one frequently aees patches of a beauti- 
ful Oambridge-blue, owing to the usual yellow pigment seen elsewhere happen- 
ing to be wanting. Again in the overlapped portions of the dorsal scaling 
especially in the foreb^y the colour is seen to be Cambridge-blue, the 
yellow pigment here also being absent. The flank line too if examined will 
be seen devoid of blue, and is therefore either quite white, or when pig- 
mented a bright, pure yellow. 

When the skin is stripped, small white lines from the inside aspect of the 
skin are seen in echelon, forming chevrons vrith the apices directed back- 
wards thus, and these marks 


are found to correspond with the overlapped Cambridge-biuo edging of the 
costal scales. An uninterrupted well-defined white line is also seen on the 
inside of the skin corresponding to the outwardly visible flank line. Now 
it is interesting to note further that the beautiful blue referred to is also 
not due to a pigment. It is to bo accounted for by a peculiarity inherent 
in the skin itself. This on the inner side is heavily impregnated with 
black pigment, and the colourless, translucent, epithelium covering it reflects 
the blue of sunlight from its minute particles, whilst absorbing all the other 
colours. 

Lepidosii, — It is curious that 1 found that the scale rows which are 15 to 
well behind midbody, reduce to 11 in males, with one exception. In females 
however it reduced to 13 only, with the exception of five specimens. 
The ventrals in the cS were 172 to 182, and in the 5 170 to 182. The 
siibcaudals in the S wore 148 to 170, and in the 9 132 to 141. 

The Brown Whip Snake — Di'yophin pulcet'ulmtw (Dumeril and Bibron). 

This proves to be a much more uncommon species than 1 had previously 
supposed, only two specimens being procured. 

One d was inches long, the tail accounting for 22^ inches. The 
ventrals wore 191 and the subcandals also 191. The $ example measured 
57} inches of which the tail accotmted for 23 inches. The ventrals were 
190. and the subcandals 181. The tail of a skink probably a MvfmM was 
found in the stomach. 

As far as 1 am aware this has not previously been reported from tbe 
Nilgiri Hills. 

Dentition. —The maxilla supports anteriorly 5 small teeth, followed by 2 
large and suboqual teeth fully twice the length of the preceding. After a 
gap that would take about 3 teeth, there is a series of 5 to 6 quite small 
teeth succeeded by 2 large, grooved, subequal, pseudo fangs about thrice 
the length of the immediately preceding array. The palatine has 9 teeth, 
and the pterygoid 19 to 22. The mandible has anteriorly 6 teeth progres- 
sively increasing in length, followed by a gap that would take about 4 teeth, 
after which there is an array of from 13 to in small teeth. 

The Golden Tree -Chryaopelea vinata (Shaw), 

Seven specimens only were received, all of the variety figured in my 
popular article on this snake. (Vol. xviii, opposite page 228, figures I to 
4.) 
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The vermilion vertebral spots were obolesoent in some, faint in others, 
and bright in others in the anterior part of the body especially. 

Food, — One had swallowed a lizard of the species ^ionatodesjerdoni ( ). 

Growth, — One measuring 11^ inches was evidently this year’s production. 
Two measuring 25 and 26 J inches were obviously last year’s progeny. 
The largest was a $ 47} inches in length. 

Lepidom , — The ventrals ranged between 216 and 22^^, and the siibcaudals 
from 119 to 140. The last ventral as is usual was biiid like the anal. 

Sub-Family Elapin.i*:. 

The Common Krait — Btmgarm retrulem (Schneider). 

Only 5 examples were acquired and all from the Wynaad. It would 
appear from this that the species does not ascend these Hills to the same 
level as in the Western Himalayas where 1 have had specimens up to 
5,000 feet. 

Sf^jea . — Four were of the J and <me of the cf sex* 

Food, — All the three young examples had fed on Typhlo])» which appear- 
ed to me to be the species flrtchen. The largest of these Typhlopa was 
5} inches long. 

One killed in August measuring 12J inches was this years 
hatchling. Two others 16} and 17^ inches. 1 think are probably this 
year’s hatchlings also. 

The Cobra Naia fripudiam (Merrem). 

Twelve examples were acquired. Thosf} were all light specimens with a 
wHill-deiined binocellus on the hood conforming to forma tyyica. 

Food, — A small example 16.] inches in length had eaten a young snake 
of the species Zaocya mucoaua. 

Growth, — Specimens of 14, 14}, 15 J and 16 inches were, I think, hatched 
out this year. 


The Hamadryad- Naia hunyarua (Schlegel). 

Two young specimens came to hand, both 1 think just hatched, and 
being encountered together on the same day (between the 25t]i and 27th 
of August) probably of the same brood. 

Colour , — They were both as black as an ordinary krait (Hunyarua ctr- 
rul'*u») with very similar pure white bands numbering in one example 62, 
and in the other 66 on the body, and 12 and 11 respectively on the tail. 
The head was black with the tip of the snout white, a white transverse 
band across the prefrontals, an interrupted, narrow band just behind the 
eyes from which two white stripes converged backwards where they 
almost met a similar white oblique stripe on the neck. On the belly 
plumbeous replaces the black of the dorsum, and this gets darker poste- 
riorly till beneath the tail, the bands are quite as black below as above. 

Sixe , — One measured 20f, and the other 20} inches. 

LepidoM . — The ventrals in the former were 241, and in the latter 269. 
The suboaudals in the former were 85, the Ist to 18th, 25th, 87th to 
40th entire ; in the latter 87, the 1st to 15th, 19th to 22iid, 29th and 30th 
entire. The costals are, as I have always found them, 19 over the middle 
of the hoods, two headsdengths behind the head 17, at midbody 15, and 
two head-iengths before the anus 15. The vertebral row is slightly 
enlarged. 
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I came across one largish specimen while butterfly catching on the 
ghat road at about 2,500 feet elevation. My attention was arrested by 
what I took to be a very loud hissing, and as I looked round I saw a 
large, blackish snake ai^ut 20 yards away, through a window in the 
foliage that allowed me to see it, without my attracting its attention, 
ft was moving extremely slowly up a five foot bank on the cart road, and 
[ must have had a good 30 seconds to observe it. 1 should judge it at 
about 9, perhaps 10 feet, and as it dilated its hood very distinctly, in 
response to the agitated gibberings of a squirrel {Funambulu$ stnatua) in 
the twigs of a lautana bush abovo it, there can be little doubt about its 
identity. The noise I took to be a prodigious hissing proved to be the 
scoldings of a magpie robin (Cop8ychu$ naularis) that was perched in 
the lantana thicket. With only a butterfly net at my command I gave 
the snake a wide berth. 

Dentition , — The maxilla supports 8 teeth behind the fangs. The palatine 
teeth number 7 to 9, the pterygoid 10 to 14, and the mandible 14 to 16. 

The Striped Coral Snake — Hemibunffarm nigreecene (Gunther). 

The 58 representatives of this species show that it inhabits a belt between 
about 3,000 and 7,000 feet elevation. Four came from over 6,500 feet. 

Sexes , — Of 39 sexed, 27 were S and 12 J . 

Disposition, — It appears to be a very quiet, and inoflensive snake. A 
friend of mine encountered one on the road towards Lamb’s Ilock (Circa 
6,000 feet). It made no attempt to escape but crawled slowly along with- 
out showing any alarm. He walked right up to it, and finally killed it. 
Such a nature would account for the character of its diet, for in every case 
where it had fed the snake victimised was one of the most inoffensive and 
slowly moving species. 

Food, — It is entirely ophiophagous in habit. A PlecU*urus perroteti had 
been swallowed on five occasions, a Xylophis penoteti ou four others. 
Silybura ooellata had furnished the repast on two occasions, and Siiybura 
brevis on one other, A Melanophidium mynadense had been victimised once. 
Typhlops provided the meal on three occasions, a specimen of beddomi once, 
and what appeared to hejtetcheri twice. In every case the snake swallowed 
was lying at full length within, and in the case of large specimens these 
extended forwards into the gullet. 

Breeding, — No single $ had follicles fertilised . Three specimens in the 
late Mr. Oray^s collection were gravid, measuring respectively 26^, 26 and 
26f inches, and contained 4, 3 and 6 eggs, respectively. It is evidently 
not prolific. The lengths cited abovo point to sexual maturity at the end 
of the second year of life. The eggs were in every case too small to expect 
an embryo to be visible and none could bo discovered. 

Growth, — Youna of the year were represented in Bpocimens measuring 
from 9 to 9} inches (3) in July, from to 9f (6) in August, and 
from 9 to Il| inches (5) in September. A young one in the late Mr. Gray’s 
ooUection taped 8} inches. A further aeries of 10 specimens ranging 
between 17} and 23} inches evidently represents last year’s production, 
and another series of 14 between 30 and 38} inches appear to be the 
preceding year’s progeny. The season for the appearance of the young 
IS probably from May to August. My largest $ was 81} inches, and 1 
had six d exceeding this measurement. My largest was 40} inches, and 
I believe ad* (Ventrals 240 and subcaudals 37). 

Colour,^! would place all the examples with Boulenger’s variety B.” 
X noticed that in the young the colour is chestnut (as applied to a horse), 
^e black stripes are well defined and bordered wi& beaded, white lines. 
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Ag it attains maturity 'the light ground colour darkens, till in adult life the 
whole dorsum is blackish. The stripes— in all cases five — were still indi- 
cated by interrupted white lines for a variable extent anteriorly, but these 
became obsolescent, or completely lost posteriorly in many specimens. The 
belly was a most beautiful rose-pink which viewed through a less appears 
perfectly smoothly diffused. In young specimens the belly was white or 
faintly pink, and the intensity of this hue appears to increase with age. 
In some examples the belly was mottled with blackish tones. 

Xejndosts.— The ventrals in the d ranged between 230 anil 262, and in 
the $ from 230 to 239. The subcaudals in the d were 37 to 44 and in 
the $ 30 to 36. 

Dentition . — The maxilla supports from 3 to 4 (usually 3) teeth behind the 
fangs. The palatine teeth number 8 to 11, the pterygoid 5 to 8, and the 
mandibular 9 to 10. 

Bibron's Coral Snake.— Callophu bibroni (Jan.) 

A solitary specimen of this very rare species was acquiretl from the 
Wynaad and that a young one only inches in length. The ventrals were 
219, and the subcaudals 35. ft was flesh coloured with 33 complete black 
bands on the body and 6 on the tail. These are narrower than the inter- 
vals costally, but by an expansion vertobrally about the same breadth. 
There was a broad, white, parieto-occipiial band on the head divided mesi- 
ally by a black line. The head otherwise was black. 

Boulonger in his Catalogue (Vol. Ill, p. 396) says among other generic 
features that this genus has no teeth in the maxilla. As a matter of fact 
he is in error for that remark only applies to the species macckllandi. 
In my skulls of maculicej)^ and trimacu/atun there are 2 to 3 ][>o8tmazillary 
teeth, and in two bibroni that 1 have examined 1 (dubiously 2). 

Family 9 VIPIJRIDAi. 

Sub-Family Vii’bein.c. 

Russell's \ipev.-~Vipera russelli (Shaw). 

Twenty-eight specimens were brought in, nearly all young. This is 
probably due to my asking those collecting not to send in large specimens. 

Food . — No less than ton young of the year were distended with their 
prey, a mouse being found in the stomach in every case. In five others 
packs of hair were found in the stomach of the cloaca. 

Growth , — Young of the year wore represented by 10 individuals in July, 

' measuring from 93 to 12J inches, 7 in August varying from 10 to 12^ 
inches, and 2 in September measuring 13 J and 18} inches respectively. 

Pokoninff. — Mr. Vomede had a cooly woman bitten by a large example 
judged to be 5 feet in length. In 10 minutes from the casualty she was 
brought in a comatose state for treatment, and within 16 minutes of the 
accident was dead. This is a very good ^example of what frequently 
occurs. The woman was bitten by a poisonous snake, but did not die of 
snake poisoning. Death from this toxsemia takes many days, often a week. 
She died of syncope from fright. 

The Saw-soaled Viper.— iSScMs carinatus (Schneider). 

Only 6 examples were brought in, all from Pilloor Estate. It is evident 
that this species which is so common in the plains rarely comes above 
3,000 feet. The markings in all were remarkable for their rusty tones 
dorsally and ventrally. 

One had swallowed a Sooiopendrum, 
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Sub-Family Ckotalxnjc. • 

Millard’s Hum].)-iiosed Viper. — Anoi^trodon miilardi (Wall). 

Bleven specimens of this species described by me in this Journal in 
1908 (Vol. XVIU, page 792) were sent in, all from Pilloor Estate. 

Sexe$. — Of 6 sexed, 4 were d nnd 2 $ . 

Food. — A lizard had been swallowed in two instances, one juvenile 
specimen of 6} inches length having taken a Charmia doraalu. One adult 
contained a mouse, and in another a wad of hair was protruding from the 
cloaca. 

Growth . — My smallest was a S (^) inches long in July. ' My largest cf 
was 15^, and $ 15 inches. 

Leptons . — The head shielding is wonderfully consistent. The frontal is 
invariably disintegrated with 8 small scale-like parts anteriorly, and one 
large entire part posteriorly. The boss on the snout is slight, and has few 
small scales upon it (4 or 5). The 2nd labial does not enter the loreal pit 
in any specimen. The ventrals in the were 40 to 48, and in the $ 80 
to 34. 

Dentition. •^The maxilla holds 2 fangs. The palatine teeth number 4 
(dubiously 8 in one specimen), the pterygoid 18 to 16, and the mandible 
16 to 19. 


The Horseshoe Pit Viper. — Lacheeis dngata (Gray). 

The total for this species was 48. I think it occurs at an altitude only 
above 5,000 feet and one specimen obtained at Avalanche was killed at a 
height estimated at about 7,000 feet. 

Sexes . — Of 87 sexed, 17 were (S , and 20 $ . 

Food. —Those that had recently fed were found to have swallowed mice 
and frogs. Once a snake had beon devoured. Adults seem to favour a 
murine diet, five having eaten mice, and another contained a mass of hair. 
One had eaten an Ixalus. A half grown example had eaten some species 
of frog. Two young ones had fed on species of Lvalus, and one other 8^ 
inches long had made a meal of a snake of the species Phctrw'us pei'roUti. 

Breeding . — No single $ showed any enlargement of the ovarian follicles. 
The season for the appearance of the young judging from its congener 
anamallensis will probably prove to be the early months of the year. 

Growth . — Five specimens between 7^ and inches long in August and 
September, 1 take to be the fruits of last year’s mating produced early this 
year. Adults usually attain a length of from 14 to 16 inches. 1 received 
one 18 inches long, one $ 18, and two $ 10 inches long. 

Lepidosis . — The costal rows were always 21 to a point well behind mid- 
body, and reduced to 17 at a point two heads-lengths before the anus. 
The ventrals in the d were 187 to 141, and in the $ 137- to 142. The sub- 
caudals in the d were 35 to 42, and in the $82 to 85. In one the drd 
suboaudal was entire. 

Dentition . — The maxilla hfts a pair of fangs. The palatine teeth number 
i or 6, the pterygoid 10, and the mandible 12. 

The Green Pit Viper.— XacA?m graminea (Shaw). 

I acquired 22 of this common species, the majority (17) coming from the 
Wynaad. 

Sexes . — Of those sexed, 7 were d and 6 $ . 

Colour . — With reference to what has been said about the verdant-greea 
colouration of Dryophis myeteruans 1 find that in this species also there is 
a yellow pigment overlying the blue beneath. Under a lens I can see me 
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minute spots of pigment, but the yellow is evenly laid on like a varnish 
except where the scales overlap, and here the blue is ctcrulean. On the 
last row of scales the yellow is laid on very thickly giving a bright yellow 
effect, the blue beneath being entirely masked. 

Food , — Mice were victimised by six specimens. In the case of a young 
specimen OJ inches long, a frog of the genus laalua had been eaten. 

Brtediwj . — No $ showed any sign of enlarged follicles, which makes it 
probable that the birth of young occurs at much the same season as in the 
next species. 

Growth. — ^h'our examples measuring from 8J to 9-J inches in August and 
September were probably born early this year. Five specimens between 
1 5 j} and 10} inches 1 think represent the young of the preceding year. 
My largest d was 120} and my largest $24} inches. 

Lepidosia , — The ventrals ranged between 148 and lOri, and the sub- 
caudals from 46 to 60. In one the 2nd to 6th, 30th, 33rd to .36th, 37th to 
39th, 41 at to 48th, 67th and 60th were entire. 

‘ Dentition . — The maxilla holds a pair of fangs. The palatine teeth 
number 3 to 6, the pterygoid 10 to 14, and the mandiblo 10 to 13. ^ 

The Anamallay Pit Viper . — iMchem anamallenaia (Gunther), 

This species yielded no less than 193 specimens, and it would appear to 
be the commonest snake in the Wynaad, Mr. Wapsharo alone sending me 
in 143, It favours a belt between about 3,000 and 6,000 feet, and evi- 
dently does not come much above the latter limit. 

Sexea . — Of 62 sexed, 34 proved to be J and 28$. 

Food . — A large number had recently fed and were enormously distend- 
ed in many cases. Hats and mice appeal to the gastronomic tastes of 
adults, small frogs and lizards to that of the juvenile ranks At least 4 
had eaten rats, and 27 mice. Packs of hair wore found in the stomach, 
intestines, or cloacin of many others. A large lizard Calotea veraicohr 
was removed from one adult. Young between 8 and 14 inchos had taken 
small frogs on six occasions, a Lyf/oaoma once, and another small lizard on 
another occasion. The species obviously plays a considerable part in keep- 
ing down the numbers of murine vermin. 

Breeding , — I received 6 gravid specimens, and in each case the cytesis 
was in a very early stage. One 24} inches m length between the 25th 
July and 3rd of August contained 8 small, spherical, and enlarged 
follicles about } of an inch in diameter. Another between the same dates 
measuring 19^ inches, showed 3 follicles in about the same stage. One 
between the 9th and 16th of September contained 8, and another 6 
enlarged, spherical follicles about } of an inch in diameter. A fifth mea- 
suring 28} inches between the 20th and 80th of September, showed 1 6 
follicles enlarged to about } of an inch in diameter. The lengths of two 
of these were not recorded, but the series shows what 1 have on previous 
occasions drawn attention to, viz., that with snakes as a general rule the 
older the snake the more prolific its tendencies. It is not likely that any 
of these would have produced their broods before about February or 
March next year. 

The season for the birth of the young is between February and August. 
The gravid $ 19^ inches long points to sexual maturity at the end of the 
second year of life. 

Growth . — A specimen 6} inches long in August was obviously but recent- 
ly bom. One 9-| inches long killed between the 26th of July and 3rd of 
August, and two specimens 8} and 9} inches long in August, 1 reckon, 
were bom in February and March this year, assuming that the growth in 
this species is as 1 have found it in so many other species, where the young 

8S 



580 JOURNAL, BOMBAY NATURAL BIST, SOCIETY, Fol. XRVI. 


just about double their length in the first year of life. Six examples in 
duly ranging between 12 and 13 inches must have been born about last 
July. Similarly 8 speoimens in August between 12 and 14^ inches in July 
and August last year. Two more measuring 13^ and 15 inches in Sep- 
tember would also point to birth in or before August last year. 

My largest d was 26 inches. No less than ten $ equalled or exceeded 
this measurement, my largest being 28|, 29^^, 29^, 29^ and 33 inches. 

Fiaraiites, — One specimen had an unusually large nematode worm in the 
intestine measuring 3} inches. 

Colour, — The variation in the light tones is extreme. Every shade of 
dirty yellow tinged with green, and different intensities of green being seen 
in different individuals. Again the darker tones vary from a light brown 
through every shade to black, and the degree of variegation also varies 
enormously. Many speoimens might have been taken for a dead stick, 
and some showed a remarkable resemblance to a dead stick covered with 
lichen. 

Lrptdosis, — 1 only examined this critically in a limited number of speci- 
mens, but 1 found 19 scale rows in four of these. The ventrals in the cf 
were 143 to 154, and in the $ 137 to 148. The subcaudals wore 52 to 81 
in the d* and 49 to 54 in the $ . In one the 6th to 9th were entire. 

Dentition, — The maxilla carries a pair of fangs. The palatine teeth 
number 4 to 6, the pterygoid 15 to 19, and the mandibular 13 to 16. 

1 think it will add to the interest of this paper to givp a list of all the 
snakes that are known to inhabit the Nilgiris, and Wynaad, including 
with them all the species known to inhabit the South Indian Plains, since 
most of the latter are to be met with in the Hills up to 2,000 and 3,000 feet, 
and some even up to 6,000 and 7,000 feet. 

1 have made the list in the form of a key which will, I think, facilitate 
the identification of the species to be met with. 

1 have eliminated from the list for reasons cited below species which 
have been incorrectly reported from the area under discussion. 

In a previous number of this Journal (Vol. XVTII, p. 782) 1 showed good 
reason to doubt many of the localities attached to specimens collected 
by the late Colonel Beddome, and presented by him to the British and 
Indian Museums, and the collection now under review substantiates the 
doubts previously expressed. 

In the note referred to I showed that no less than eight species which are 
well known from Bengal, Burma, and Tenasserim are recorded from the 
Hills of S. India on the sole authority of Beddome. These are (1) Tropic 
flonotui parallelm, (2) T, tubminiatm, (3) T, kivialayanus, (4) Lyoodon jura, 
(5) Simote$ $plmdidu8, (6) S, Octolineatm, (7) Dendrelaphis caudolineatus and 
(8) Bungarua faaciatua. To this formidable list should also be added (9) 
DendrophU pictua. As was to be expected no specimen of any of these 
species wore brought in this year. 

Simotea aplmdidua, — This species described by Gunther in 1875 from a 
single specimen presented to the British Museum by Beddome, and labelled 

Wynaad in his own handwriting remained the only known specimen for 
many years. In 1899 Colonel Evans and I recorded it (dubiously owing to 
the previously reported locality) from Sagaing, Upper Burma (Vol. 
p. 537 of this Journal), Colonel Evans later (Vol. XVI, p. 362) reported 
two more from Burma, one from the Ruby Mines District and the other 
from Vamethin District. I threw doubts on the locality of .the type speoi- 
men (Vol. XVlll, p. 782). Later 1 recorded another from Kyaukse^ 
Upper Burma. (Record of Ind. Mus, Vol. II, p. 105). Since then I have 
examined two more speoimens from Burma, precise locality not recorded. 
In the meantime no other example has been discovered in the Wynaad. 
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SivMteB beddowi . — The remarks made under the last-named species lead me 
to think that the types of this species also collected by Beddomo, and 
presented to the British Museum, and labelled Wynaad ” have the 
locality incorrectly recorded. These specimens appeared to me typical of 
S. ih&obaldi a snake 1 was very familiar with in Burma. I examined the 
types of S. beddomi beside specimens of S, theobaldi^ and could discover no 
difference (see Vol. XXIII, p. 170 of the Journal). 

The evidence of inaccuracy in Beddoine’s records is so convincing that 
one is justified in doubting all his other S. Indian records of locality that 
have not up to the present time been confirmed by other observers. Ac- 
cordingly in my key to the species 1 attach an asterisk to ail those whose 
locality rests on the sole authority of Beddome. 

ZaoetfB dhumnadcB.-^k specimen of this Chinose snake is in the British 
Museum labelled ‘‘Deccan” on the authority of the late Colonel Sykes. 
Boolenger’s Catalogue, Vol. 1, p. 876. This is obviously another fiagrant 
error in habitat. 

CerbeitiM rbt/nahops . — The British Museum has a specimen of this snake 
labelled “Nilgiris” on the authority of Theobald (Boulenger’s Catalogue. 
Vol. Ill, p. 17). This is without doubt another error, for this snake is a 
denizen of tidal rivers only. 

Kky to Families. 

Ventrah not enlarged . — Anal divided into 3 or 4. Eye 
immobile beneath shields. Pupil round . . . . . . Typhlopidm. 

Ventrals enlarged but not tivice lant emtal . — Anal divid- 
ed into 2 ; twice breadth of vontrals. Eye immobile, and 
in one shield (except Platy plectrums). Pupil round . . Uropeltid(r. 

Ventrals 2 fo 2^ times breadth of last contal row . — Anal 
divided into 8 ; as broad as ventrals. Eye mobile, and 
surrounded by many shields. Pupil vertical. Costal 
rows more than 40 . , . . . . . . . . . . Boidee, 

Ventrals more than 8 times last costal row . — Anal entire 
or divided ; as broad as ventrals. Eye surrounded by 
many shields. Pupil variable. Costal rows less than 

40. Two pairs of sublinguals . . . . • . . . Coluhridw. 

Ventrals more than 8 times last costal row . — Anal entire ; 
as broad as ventrals. Eye surrounded by many shields. 

Pupil vertical. Costal rows less than 40. One pair of 
sublinguals . . . . . . . . . . . , . . Viperidw. 
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Footnote to Key. 


* Implies that the locality rests solely on Beddome's authority and therefore 
calls for confirmation. 

W. Implies has only been recorded from the Wynaad* 

X. Implies has only been recorded from the Nilgiris. 

Xo. 9. Melanophidittm punctaturn so far as I know has not been recorded from 
the Niliriris or Wynaad, but is to be expected, as specimens from the Hills south 
of this area have been recorded, and I in this Journal (Vol. XXIII, p. 377) men- 
tioned one found at Tolwadi in the Hills North of this area. 

No. 47. Polyodontophis eubpunciatue has not been actually recorded from the 
Wynaad or the Nilgiris but is to be expected as it is known from the Hills to the 
north, and the south of this area. 

Nos. 59, 63 and 46, vir., Cerherue rhynehops, Cherydrus granulatuSf and 
Oerardia prevostiana are all snakes peculiar to estuaries or tidal rivers, and would 
not be found near these Hills. They are incorporated in the key for the sake of 
completeness with regard to the snakes known from the Bouth Indian Plains. 
The names in italics are mountain forms, those in Roman characters and denisens 
of the Plains, all of which are to be met with on the lower elevations of the 
Hills (excepting Nos. 59, 63, and 46). 
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SOME BIRDS OP LUDHIANA DISTRICT, PUNJAB. 

BY 

H, Whistler, f.s&.s., m.b.o.u. 

It so chanced last year (1917) that on return from England I 
was posted to Ludhiana District and remained there for roughly 
four and-a-half months from the 20th June to the 9th October. 
During my spare time in that period I collected a fair number of 
birds and made a considerable amount of notes, but the time was 
too short and the time of year rather unsatisfactory for gaining 
anything like a complete knowledge of the birds of the district. 
Several interesting birds were however obtained and a desire to get 
them on record has induced me to write this short note, to which 
for the sake of completeness I have added the names of all species 
observed, so as to form a nucleus for a future complete list of the 
birds of the district. All notes iinless otherwise stated refer to the 
neighbourhood of the town of irndhiana past which runs an old 
channel of the Sutlej River known as the Budhan Nala ; this 
channel is (dear cut and well defined running between grassy 
meadows, with occasional reed beds along its banks ; it was one of 
my happiest hunting grounds, most of the country round Ludhiana 
being merely a mixture of cultivation and sandy plain with coarse 
Sarkana grass. 

Ludhiana is a town and district of considerable importance 
situated on the main line of the N.-W. Railway betwen Ambala 
and Amritsar ; its north-westerly boundaiy is the River Sutlej over 
which the Railway line and Great Tnink road cross about 0 miles 
from Ludhiana at a place called Ladhowal. 

The serial numbers and names of the species refer to those used 
by Blanford and dates in the four volumes of Birds “ Fauna ol‘ 
India Series.” 

1. The Raven — Corvus eomx, L. 

7, The Indian House-Crow — Conus splendens, Vicell. 

16. The Indian Tree- Pie — Dendrodtta rufa (Soop.). 

104. The Striated Babbler — Argya earlii (Blyth.). 

Some Babblers seen in the grass jungle at Ladhowal were 
probably of this species. 

106. The Common Babbler — Argya caudata (Dum.). 

107. The Large Grey Babbler — Argya inaloolmi (Sykes). 

Common and doubtless resident at Ludhiana, Jagraon, and 
Rhanna. 

110. The Jungle Babbler — CraUropus eanorus (L.). 

139. The Yellow-eyed Babbler — l^torhie sinensis (Gm.). 

Met with occasionally in July and August ; an empty nest 
was found on July 11th but it was apparenHy deserted ; a pair 
with a brood of newly fledged young were seen on 6th August. 
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. 243. The Oommoa lora, JEgitMna tiphia (L.) 

On the 10th August i saw a small bird in some Kikurs on 
the Railway bund at Ladhowal, at the edge of the Sutlej 
Hirer and shot it as being of a kind new to me. On recovery 
it proved to be a female of this species and had probably bred 
in the vicinity ; ' the ovary and oviduct shewed signs of recent 
activity, and there was the remains of an incubation patch. 
There was no trace of moult. This species has only previously 
been recorded in the Punjab from Gurdaspur and Hoshiapur 
districts where it appears to be not uncommon (vide A. J. 
Currie, Jour. B. N. H. S. XXIV, 602). 

278. The Madras Red-vented Bulbul — Molpa%U% hamorrhous (Gm.). 

827. The Black Drongo — Biorurus ater (Herm,). 

866. Blyth’s Reed Warbler — Aeroc^halm dwnetorum (Blyth,). 

Passed through in fair numbers on migration in September 
and the first week of October. 

374. The Indian Tailor-bird — Orthotomus Butoritu (Forst.). 

381. The Rufous Fantail-warbler — Chticola cursitam (Frankl.). 

Most abundant during June, July, August, and September, 
but towards the end of the latter month there were perhaps 
signs of a decrease, and the species is very probably for the 
most part a summer visitor only. Many nests were found in 
June and July. 

During the breeding season the male soars in the air in a most 
erratic fashion, rising and falling in jerks, but keeping roughly 
to an area of vhich the centre is the nest site towards which 
he falls very quickly at intervals, as if intending to settle ; 
just, however, as he nears the ground he shoots up into the 
air again and resumes his soaring jerks. All the time he utters 
a creaking note which rises to its climax as each leria] jerk 
reaches its highest point, coinciding with it. Any small bird that 
approaches the nest is fiercely attacked. 

While feeding the young the (larent approaches the nest in 
somewhat similar fashion, flying well up in the air, but not 
rising to the height of the male’s display ; as it comes it utters a 
note which is softer and more level in tones, than the song 
described above, but the whole approach rather resembles the 
above display and to the uninitiated might be mistaken for it. 

When disturbed the young in the nest utter a menacing 
hissing note. 

384. The Rufous-fronted Wren-warbler — Franklinia huehanani (Blyth.) 

386. The Long-tailed Grass-warbler— ZafictV/a bumesi (Blyth.). 

On July 1st 2 or 3 of these warblers were seen in a stretch of 
grass and tamarisk in the Railway embankments of the Sutlej 
bridge at Ladhowal, and another was seen in the same place on 
2nd September. 

392. The Bristled Grass-warbler — Chatomis loouBteiioidei (Blyth.). 

On 1st July 1 shot a male which was calling cheerfully 
perched on the top of a tall sprig of tamarisk which rose above 
the level of the grass and tamarisk jungle mentioned under the 
last species. From the condition of the organs it was evidently 
a bre^ng bird. 

394. Sykes* Tree Waxbler— Hypctoii rama (Sykes.) 

A few were observed on migration in September. 
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402. The Indian Lesser Whitethroat — Sj^lvia affinta (Blyth.). 

Observed in small numbers in September and October^ being 
first noted at Khanna on 12th September. 

418, Hume’s Willow Warbler — Pkylluacopua numii (Brooks). 

Observed commonly in September and the first week of 
October. 

462. The Streaked Wren-warbler — Ptinia lepida, Blyth, 

464. The Ashy Wreii-warbler — Ih-inia aodalis (Sykes). 

Occasionally met with in the fields, both at Ludhiana and 
Khanna, but does not seem to be very numeroiis. 

466. The Indian Wren-warblor — iVtnta ino-itiata, Sykes. 

Very common and probably resident. T found a nest with 
6 hard set eggs on 1st September, built about 6 feet from the 
ground in a clump of Pampas grass. Tt was of the usual deep 
purse shape, built of fine shreads of pampas grass with a slight 
Itniug of vegetable cotton ; this lining was not placed in the 
bottom of the cup, where the eggs would rest on it, but about an 
inch higher forming as it were a sort of dado. 

469. The Indian Grey Shrike — Lanina lahtora, Sykes. 

473. The Bay-backod Shrike — Lanius vittatua, Val, 

476. The Kufous-backod Shrike — Lanius eiythronottia (Vig.). 

This species was not observed until 6th September on which 
day 1 saw three ; after this 1 observed single birds on the 7th, 
17th and 21st September and two on 2nd October. 

488. The Common Wood Shrike — Tephrodomia pondicerianus (Gmel). 

600. The Small Mini vet — Pericrttcoiua pereyrinua (L.). 

Observed both at Ludhiana and Khanna. 

601. The White-bellied Minivet — Pericrocoiua eiythroppyiua (Jerd.). 

Although unfortunately n<i specimen was procured 1 saw two 
parties of Minivets on 27th Juno near the Civil Lines Park 
which appeared to be different to the ordinary species, and to 
have the lower parts white. It is quite possible that they 
belonged to this species which has been recorded from the 
neighbouring district of Ambala. 

618. The Indian Oriole — Oi*iolua kundvo, Sykes. 

A summer visitor and very numerous, being specially abun- 
dant about Ladhowal. The majority probably left in the 
second half of September but I saw an adult male on 5th 
October, ^ 

628. The Rosy Pastor — Pastor rospus (L.). 

A small but well marked passage of these birds was observed 
from the 16th to the Slst of July, during which period 1 
observed almost every evening one or more (locks passing in a 
south-easterly direction, always on the same line. 

A single straggler was seen with some Mynahs on September 
29th. 

644. The Blaokheaded Mynah — Temtnuehus payodarum (Gm.). 

This handsome Mynah was observed not uncommonly at 
Ludhiana during my stay from the middle of June until the 
23rd September after which I did not meet any ; a nest hole 
at which birds had been seen on SOth June was opened on the 
14th August and then found to contain a fully feaUiered young 
bird which I reared successfully. Further south at Khanna I 
found these Mynahs very abundant driving a visit from the 
11th to the ISth of September. 


34 
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The above nestling started to sing in the first week of Sep* 
tember, and has ever since been a most energetio chorister ; its 
own song which in the beginning was low and pleasant has 
been rather spoilt by the imitation and inclusion of the song 
of the Common M 3 mah. In November it underwent a complete 
moult, including &e wing and tail feathers* The iris was at 
first blue but later assumed the grey colour of the adult. 

649. The Common Mynah — Actidotkeres tristis (L.). 

661. The Bank Mynah — Acridothere$ ffinginianutt (Lath.). 

Met with in small numbers in August, September, and 
October. 

666. The Pied Mynah — StumopoBtor contra (L.), 

One was seen iu Ludhiana on 6th July and there were some 
frequenting the neighbourhood of the Budhan Nala near the 
railway in the first week in October; during my visit to 
Khanna from the 11th to the 18th of September the species was 
common there, being found both singly and in flocks. One was 
seen near Chappar on 2nd October. 

688. The Brown Flycatcher — AUeonax latirostriti (llaffl.). 

1 obtained a male of this species in the garden of the rest- 
house at Khanna on the 12th September ; it was there hawking in 
the shady lower boughs of some large trees, and 1 mistook it for 
Musoicapa grisola. The birtl was an adult and was a little fat. 
There was no sign of moult, and the organs were small. 

This appears to be the first record for the Punjab of this well 
known and widely spread species. 

698. The Paradise Flycatcher — Terpniphoni paradin (L.). 

Single examples on migration were observed on September 
the 18th, 26th and 29th and on October 7th. 

604. The White-browed Fantail Flycatcher — Mhipidura albifrontata 

Frankl. 

608. The Common Pied Bush-chat — Pratincola caprata (L.). 

Common during my stay in the district. 

610. The Indian Bush-chat — Pratincola maura (Pall.). 

A winter visitor only, first observed on 14th September. 

618. The Pied Chat — •Saudcola picata Blyth. 

A male was observed on 3rd October. 

619. The White-capped Chat — Saxicola capiHrata, Old. 

A female shot on 6th September was the first wheatear 
observed on the autumn migration ; a male was seen at Khanna 
on 12th September. 

025. The Isabelline Chat — Saxicola isahellina Cretz. 

One was seen on a ploughed hold on 8th October. 

629. The Brown Hock Chat — Cercomela fucca (Blyth). 

Observed at Ludhiana in June and October, and at Jagraon 
in July. 

644. The Indian Hedstart — KuticUla ruflventrii (Vieill.). 

This common winter visitor was first seen on 26tk September 
but it was still scarce when 1 left Ludhiana on 9th October. 

647* The Red-spotted Blue-throat— CyanectiZa suecica (L,). 

Observed as follows : I on 7th September, and 2 or 8 on 29th 
September ; I on 2nd October and 1 on 4th October. 

661. The Brown-backed Indian Robin — Thamnobia cambaienm (Lath.). 

668» The Magpie Robin — Copsyehus aaularis (L.)* 

A mine was seen on the 8ih of October. 
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734. The White-throated Munia — Vrdhncha malabarica (L.). 

735. The Spotted Munia — Urolonoha punctulata (L.). 

On 13th July 1 eaw in company with a flock of the last 
species in the Park a couple of spice-birds they wore some- 
what larger than the white-throated Muniasi and as far as 1 
could see had a black head, the upper parts chestnut, 
with ^ scaled ’ whitish underpatts. Unless they had escaped 
from captivity it is possible that they were of this species, 
which is otherwise unknown to me, but might be expected to 
<iccur occasionally in the Southern Punjab. 

738. The Red Munia — SporaeginthuB amandaia (L.). 

These little Munias wore very abundant about the embank- 
ments of the Sutlej bridge at Ladhowal in July, occurring in 
large flocks in the flooded grass and tamarisk jungle. 

A few were noted in September. 

761. The Common Rose Finch — Caipodocus erythnnus (Pall.). 

A party on migration were seen feeding in a Peepul tree in 
the Resthouse compound at Khanna on 12th September. 

775. The Yellow-throated Sparrow — (iymnorhis JlavicoUis (Frankl.). 

Common but perhaps a summer visitor only. 

73fi. The House Sparrow — Passer domesticuH (L.). 

7*, The Rufous-backed Sparrow — Passer pyrrhonoius^ Blyth. 

1 have already recorded in the Journal the meeting of a flock 
of thirse Sparrows near Ludhiana on 19th February 1910. 

Sp.^ Sand Martin — Cotile Sp. P 

A few Sand Martins were observed about in July, August 
and September, but in October there was a most noticeable 
passage, great numbers frequenting the neighbourhood of 
the Railwiiy bridge over the Budhan Nal.a. Unfortunately I 
omitted to collect any specimens so the exact species remains 
a matter of doubt. 

813. The Swallow — Uit*undo I'ustica, L. 

A single straggler was seen on 24th July ; one was seen on 
September Ist and perhaps others during the month. In 
October several parties were seen. 

818. The Wire-tailed Swallow — Mirundo smithii, Leach. 

Common throughout my stay in the district. 

Sp ? Striated Swallow — Jlirundo Sp ? 

A flight of Striated swallows were seen at Jagraon on the 
9th July and a single bird at Ludhiana on 20th July. 

A fair number wore also seen in September and October, but 
the exact species was not identified. 

826. The White Wagtail — Mofacilla alba, L. 

829. The Masked Wagtail — Motacilla personata, Old. 

833. The Grey-headed Wagtail — Motacilla borealis, Sundev. 

835. The Indian Blue-headed Wagtail — Motacilla bee^nux, Sykes. 

847, The Indian Pipit — Anthus ritfulus, Vieill. 

On my arrival in June this Pipit was found to be very 
common on the grass meadows of the Budhan Nala where it 
was usually met with in pairs, feeding on the stretches of more 
closely cropped turf. The majority appeared to have flnished 
nesting but the breeding display of the male was frequently 
seen both in June and July ; it was not observed after the end 
of July ; after that there was a slight tendency to gather in 
flocks but the species remained common in August and Septem- 
ber, though I did not observe it after 25th September* 
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In the breeding display the male rises in the air in an asoend« 
ing suooession of dipping ourves, uttering all the time a jangling 
rather bunting like note ; arrived at the highest point in the air 
ho then falls again to earth in an abrupt curve with stiff partly 
extended wings. This Pipit perches freely on bushes and tufts 
of grass. 

1 took four fresh eggs from a nest on 29th June. This nest 
was very well concealed amongst the srass and coarse stumps in 
the top of a tussock of cropped sarkana grass ; the nest which 
was domed with a deep cup was too loosely constructed for 
removal ; it was composed of dry shreds and blades of coarse 
grass^ with a slight lining of smaller scraps — almost chaff — 
and a few fine horse hairs. When disturbed the female flatter- 
ed out and along the ground as if wounded. 

861. The Indian Skylark — Alauda gulguln^ Frank!. 

This skylark was also common on the grassy meadows of the 
Budhan Nala on my arrival in Juno ; a few males w<3re still in 
song but the majority of birdi seen were in small pax ties of 4 or 
5 which frequented patches of longish grass and lay often very 
close ; these parties seemed to be chiefly composed of immature 
birds and were perhaps family parties. 

The male when singing mounts to a great height, almost 
vertically, with the head to the wind and the wings fanning 
rapidly ; having attained its pitch it remains there for a long 
time, keeping roughly in the same place ; it starts to descend in 
the same fashion as it rose, but when it is some 25 yards and 
so from the ground the song ceases and the bird falls rapidly 
with the wings held stiflly open. Tlie song is well sustained but 
monotornus, and of the usual skylark type ; imitations of the 
notes of other birds such as Sarcogrammus indicun and Totanu» 
oeh^opua are also introduced. 

Almut August the species seemed to move away from the 
neighbourhood of the nala and I did not notice it elsew'here. 

867. The Indus Sandlark — Alaudula adarnd (Hume). 

Is found very abundantly in the bed of the River Sutlej 
where it breeds. 

869. The Singing Bush-lark — Mirc^ra cantUlann, Jord. 

This strange little lark was found to be very common in the 
neighbourhood of the Budhan Nala in June and duly ; it did 
not frequent the grass meadows along the margin so much as 
the sandy plains covered with coarse tufts of grass which 
extend on both sides of the nala. The males soar and sing 
somewhat after the manner of Alauda gidgula, but do not go so 
high and once up at their pitch move in wider circles ; the 
descent is also more precipitate from the start. They are 
determined mimics and one was heard combining in his song 
the discontented chattering call of FcUoojugger and the shrill 
call of Ooeoyttes jacohinuB. It is I think this lark which is so 
often heard singing by night in the darkness. 

The flight of this species is curiously stiff, with the wings 
jerkihg rather than beating and appearing not to rise above 
the level of the back, while the tail is partly spread. 

A strange performance is sometimes indulged in when the male 
flies backwards and forwards along a beat of some 12 yards 
and so, keeping at the same height stovo the ground,and singing 
a onrious little harsh song of some 2 or 8 monotonous notes. 



SOME BIRDS OF LUDHIANA DISTRICT, PUNJAB. ft91 


867. The Orested Lark — Galerida eriatata, L. 

879. The Ashy-crowned Finch-lark — Pyrrhulatida gntea (Scop.). 

Met with throughout my stay, but particularly common in 
September. 

895. The Purple Sunbird — Aracthnectkra anatiea (Lath.). 

This common summer visitor was still numerous as late as 
the 25th September, and one or two wore seen about until my 
departure from the district. 

921 . The Thick-billed Flower-Pecker — IHprisoma fgualidum (Burt.). 

1 saw a single specimen of this bird in a Peepul tree in the 
rest-house garden at Khanna on 1 2th September ; so it is 
extremely probable that I was right in my identification of a 
small bird soon in Civil Lines at Ludhiana on 1 3th August and 
attributed to this species. 

972. The Yellow-fronted Pied Woodpecker — Loipicua Mahrattensia 
(Lath ). 

986. The Oolden-backed Woodpecker- emus aurantius (L.). 

1019. The OriiUBOU-breasted Barbet — Xantholmnia hcematocephala (P. L. 
S. Mull.). 

1022. The Indian Holier — Coraciaa indtoa, L. 

1026, The Litto Green Bee-eater — Meropa viridia^ L. 

This abundant summer visitor was still common when 1 left 
the district on October yth. 

1027. The Blue-tailed Bee-eater — Meropa philippptnua, L. 

In June and July a small colony of these Bee-caters were 
observed haunting a particular locality by the Budhan Nala ; in 
August the species became more abundant and more widley 
spread although the original colony of June and July had left 
its quarters ; I put this change down to tlie moving and packing 
of the species after the completion of breeding ; they continued 
common during September, but had started to decrease in 
number when 1 left the district on October 9th. 

1038. The Indian Pied Kingfisher — Ceryle varia, Strickl. 

1035. The Common Kingfisher — Alcedo iapida, L. 

Observed as follows ; single birds near the Budhan Nala on 
September 5th and October 2nd, one near Ladhowal on Septem- 
ber 2nd and 2 near Ladhowal on September Ifith. 

104-4. The White -breasted Kingfisher — Halcyon stnymensia (L.). 

1062. The Grey Honibill — Lophoceroa Inroairiea (Scop.). 

Although I only saw the Grey Hornbill on two occasions (in 
July) at Ludhiana, it was common towards Khanna when I 
went there in September. 

1066-7, Kaces of Hoopoe — Upupaepopa, L. 

Hoopoes were common throughout my stay in the district, but 
unfortunately I did not obtain sufHoiont specimens to speak 
with certainty about the race represented. 

1073. The Common Indian Swift — Cypaelus affinia, Gray and Hardw. 

These swifts which had been abundant since my arrival on 
20th 6une began to decrease in numbers towards the end of 
September ; there were however some still about when 1 left the 
district on October 9th, 

107-, Sp. P Spinetail Swift — Chmtwra, Sp. P 

On 7th July at Jagraon two very large swifts seen flying, for 
the most part high, in company wi^ a number of CypuH^u affinaia 
certainly belonged to some species of spine-tail* 
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1090. Franklin^s Nightjar — Capnmndgun nwnticda, Frankl. 

1 met with a flight of 8 or 10 of these Nightjars in a small 
patch of grass jungle on 3lst July ; three specimens obtained 
were aU in heavy moult Two more were seen near the Budhan 
Nala on 9th August, and on the 10th August a few were found 
on the Railway embankment at Ladhowal. One of these shot 
was in moult, but exhibited what appeared to be the remains of 
an incubation patch. Two more were seen at Ladhowal on 15th 
September. 

1104. The Ouokoo — Cueulut oanorus, L. 

This cuckoo was observed about the embankments at Ladho- 
wal on passage in August and September ; 1 saw one thereon 5th 
August, several on 10th August (on one occasion 8 being in 
sight at the same time), and one on i5th September; 4 were 
seen there by a friend on 28th September. 

1109. The Common Hawk-cuckoo — Hierococcyd varius (Vahl.). 

In the ' Fauna of India ’ it is stated that this Cuckoo does 
not occur in the Punjab ; I have however elsewhere (Jour. B. N 
H. S. Vol. xxvi, 177) recorded it as a common summer visitor in 
the neighbouring district of Ambala, and it is interesting to 
record this further extension of its known range. 

On arrival at Ludhiana on 20th June 1 found that the ^ Brain- 
fever * bird’s well known call was to be heard daily, both early 
and late, and sometimes by moonlight as well ; this continued 
throughout July and the first half of August. During the latter 
half of the month I was away, but a certain number lingered 
on into September, and I last heard the call before dawn on 
September 19th. 

1118, The Pied Crested Cuckoo — Coccy%U8 jacMnua (Bodd.). 

I did not come acroDS this Cuckoo in Juno but first observed it 
on July 1st; it was very common and noisy throughout July 
and August, but about the middle of September it began to 
get scarce again , it was only heard once or twice during the 
second half of the mouth, and two were heard on 8rd October. 
It is doubtless a monsoon visitor only. 

1120. The Indian Koel—J^adynamts Aonoroto (L.). 

This Cuckoo remained abundant until the end of September 
but in October I only met with two, both on the 6th of the 
month ; from the 16th to the 30th of September a couple of 
fledged nestings wore haunting the trees in my compound, care- 
fully fed and tended by a pair of Corvus splendena, 

1180. The Common Coucal — Ceniropus ainenaiB (Steph.). 

1 135. The Largo Indian Paroquet — Palatornin nepalensis, Hodgs. 

1188. The Rose-ringed Paroquet — Palmmu torqitatus (Bodd.). 

1139. The Western Blossom-headed Paroquet — Paloiomis ct/wiooephalus 

(L.). 

This pretty little Paroquet w'as found to be not uncommon 
during my stay in the district. 

1152. The Bam Owl — Stric Jtammea, L. 

One was heard and seen about the Tehsil garden at Jagraon 
during my visit there from 7th to 9th July. 

1161. The Mottled Wood Owl — Symium ocdlatum^ Less. 

On 19th July 1 saw a large Owl in a heavily wooded part of 
the Park which was apparently of this species. 
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1169. The Dusky Eagle-Owl — Bubo coromandua (Lath.). 

— sp P Soops Owl — Soopa sp, P 

Some species of Scops Owl was heard calling at night in 
August and September. 

1 180. The Spotted Owlet — Athene hrama (Temm.). 

1189. The Osprey — Pandion hatiaetua (L.). 

On 20th September I came upon a fine Osprey eating something 
on the summit of a Kikur tree near the Budhan Nala which was 
then in flood ; 1 could not see what the booty was, but below on 
the ground was an indeterminate mass of entrails^ apparently of 
a large frog. When disturbed the bird flew away across the floods, 
occasionally approaching the surface of the water and ploughing 
it with his outstreched talons for 6 or 6 yards at a stretch. 

Two more Ospreys were reported to mo on 28th September, 
and on 4th October 1 saw in the distance what was almost cer- 
tainly a bird of the same species. 

1191. The King Vulture — Oto^pa calvua (Scop.). 

1196. The Indian White-backed Vulture — Paeudogypa fjenf/alenata (Gm.). 

1198. The Egyptian Vulture — Neophron percnoptei*ua (L.). 

1206. The Indian Tawny Eagle — Aquila vindhiana, Frankl. 

Not uncommon during my stay in the district ; a nest with 
a single egg, apparently unfertile, was found near the Budhan 
Nala on 29tli June, which is an unusully late date for this species 
to be breeding. 

1207. Bonelli’s Eagle — lliera^tua faaciatua (VieiU.). 

1220. The White-eyed Buzzard-Eagle — Butaatur teeaa (Frankl.). 

1223. Pallas* Fishing Eagle — Haliatua leucoryphua (Pall ). 

1228. The Brahminy Kite — ffaliaetur tndua (Bodd.). 

The Brahminy Kite was first seen on 6th July, when a single 
individual was catching flying ants in my compound ; after this 
the species became common and many W'ere seen, both adults and 
immature birds, in August and September ; there were still 
some about when I loft the district on 9th October. 

The meadows and floods of the Budhan Nala were the favourite 
haunt of the species. 

1229. The Common Pariah Kite — Mihua gooinda, Sykes. 

1283. The Pale Harrier — Circus ^iiaorurua (S. G. Gmel.). 

1237. The March Harrier — Circus cerugiTioavs (L.). 

A very ragged individual of this species was occasionally seen 
about the Budhan Nala in June and July. The return migration 
of this species, however, did not commence properly until Sep- 
tember, although a single individual was also soon on 30th 
August. There wore a fair number about in SopUunber. 

1244. The Shikra^.dsfur badiua (Gmol.). 

1249. The crested Honey-Buzzard -Pemis criatatus (Ouv.). 

A nest containing two well marked eggs was found in the rail- 
way bunds at Ladhowal onSrd July; the female sat closely, 
but the eggs appeared to be unfertile. The nest was situatecl 
in a large Shisham tree, one of a clump of trees on a bund 
surrounded by reeds and water. 

A Honey Buzzard was seen at Ludhiana on 10th August, and 
perhaps another on 25th September. 

1267. The Lugger Falcon — Faloo juggtr^ Gray. 

1265. The Kestrel — Tinninoulvs alaudariua (Gmel.). 

This winter visitor was first observed on the 19th September, 
and another was seen on the 29th of the month. 
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1279* The Southern Green Pigeon — Crooopwi Mofo^Ut (Blyth*). 

Observed occasionally both at Ludhiana in «luly, August and 
September, and at Khanna in September. 

1292. The Indian Blue Hock Dove — Columba intettnedia, Striokl. 

1295. The Eastern Stock Dove— Columba eversmanni, Bonap. 

One was shot on 28rd September ; it was feeding in company 
with a number of Cdutnba intermedia. 

1307. The Spotted Dove — Twrlur auraiensie (Gm.). 

A Spotted Dove was observed in my compound on 26th Sep* 
tember ; this was the only one seen in the district. 

1309. The Little Brown Dove— Twr/ar cambaienaia (Gm.). 

1310. The Indian King Dove — Turtur t'iaoiira (L.). 

1311. The Red Turtle Dove — (Enopopdia tranquebarica (Herm.), 

1321. The Common S andgrouse— P/croclurtM exuatua (Temm.). 

1824. 'fhe Common Peafowl — Pavo criatatua, L, 

The Peafowl is very abundant about Ludhiana and Jagroaon 
and of course a resident. 

I found two nests containing 4 oggs apiece in my garden on 
8th August and 26th September ; both were mere scratches in the 
ground, the former in a pumpkin bed, the latter in a tangle of 
grass and herbage in a waste plot. 

1356. The Rain Quail -Cctumix caromanddica (Gm.). 

Occasionally heard calling in June, July and the beginning, 
of August. On 16th July I flushed a pair near the Nala and. 
shot the female, who while dying laid a fully formed soft white 
egg, so the species certainly breetls hero. 

1372. Tlie Black Partridge — Francdlinua vulgaris^ 

1375. The Grey Partridge --Franrolinus pondicerianus (Giii.). 

1383. The Little Button-Quail -Ttimie dwtaumieri (Temm.). 

Found in fair numbers during my stay in the district in the 
near neighbourhood of Ludhiana. 

1384. The Indian Button-Quail— Tarwij; tanki, Blyth 

I shot an adult male of this species near Ludhiana on 11th 
.July, which is the only specimen that I have hitherto obtained 
in the Punjab. 

1393. The Eastern Baillon’s Crake — Porzana puaiUa (Pall.). 

A number of these small Crakes must have passed through on 
migration in the flrst week of September, for I flushed two on 
September Ist and four on September 6th, from flooded herbage 
by the edge of the Budhan Nala. Three specimens were shot 
and preserved. 

1402. The Waterhen — Oallinula ehloropus (L.). 

Met with on two occasions in the railway bunds at Ladhowal 
in September, and on two occasions by the Budhan Nala in 
September. 

1403. The Watercock — Qallicrex etnat'ea (Gm.). 

About 5 miles from Ludhiana along the Grand Trunk Road is 
the station of Ladhowal close to the Railway bridge over the 
Sutlej river. The erection of the bridge and the oonflning 
of the river at this point have rendered necessary the build* 
ing of a series of embankmonts and vride borrow pits, which 
holdii^ water at most times of the year are covered with 
luxuriant vegetation. In particular the 'borrow pits haye 
become huge reed beds which are the favourite haunt of 
many aquatic birds. In one of these reed beds on July 24th 
I found a nest with 8 eggs which was new to me from the 
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di^oult situation of the nest which could only be approached 
with a boat and much disturbance 1 had great difficulty in 
identifying the owner of the nest, and it was only on 6th 
August that I managed to surprise her at home. She hew 
off across an open stretch of water with the blundering flight 
of a Moorhen, and 1 shot her, to And that 1 had secured 
(ialliwiv cinerea\ by this date the 6 eggs of the clutch were 
rather incubated. The nost was a tliickish pad, flat and 
rather insecure, of green reeds, with a slight canopy of reeds 
bent ever it, placed about 15 ins. above the surface of the 
water in a thick tuft of coarse grass and reeds, growing at 
the end of a submerged * bund.’ The nest was well concealed 
and I had to part the foliage to get my hand in ; the bird 
must have entered by climbing the stems around. A curious 
looking bird flushed in a neighbouring patch of reeds on the 
24th and 28th of July was doubtless the male of the nest. 

I can find no previous record of the species for the Punjab. 

1414. The Great Indian ihistard — EujU)dotix ediratuht (Gray.). 

In the Bengal * Sporting Magazine ’ for 1857 there is said to be 
an account of the riding down of one of these Bustards by a 
party of officers near Ludhiana, but I havtj not had an oppor- 
tunity of verifying the reference. The species is not likely 
to be found in the district now. 

1419. The Great ^tone Plover — Enacus recur mrogt ns (Cuv.). 

1422. The Indian Courser— f (Gm.). 

Two Coursers seen from ilio train near Ludhiana (on the 
Jagraon line) on 6th July appeared to bo of this spocios. 

1 125. The Large Indian Pratincole — Glareola onenfaltH, Leach. 

In Stray Feathers, Vol. II, p. 465, 1 find this note and repro- 
duce it here for facility of reference ; — 

" Sir, 

I see in your contributions to the Ornithology of India, Stray 
Feathers, Vol. 11, p. 285, you say that you have never hoard of 
tho occurrence of (Hiareola orient alis or largo Swalloi\ -Plover in 
the Punjab, so 1 trouble you with these few lines to say that 1 
shot a specimen on the 19th November 1871 on a bank in a pool 
about a mile from Ludhiana, Punjab. It was a young bird, 

1 suppose, having lighter colored tips to some of tho Feathers on 
the back of neck and back. Its length was 9 inches, tail 3 
inches, legs dark brownish purple. 1 regret 1 did not stuff it, 
but made a drawing of it. 1 havt since lost the drawing, but J 
feel certain it was the bird ciescribed by Dr. Jerdon. ft is tho 
only one 1 have ever seen up hero.” — F. Field. 

1427. Tho Little Indian Pratincole — Qlaredla laciea (Cmm.). 

This Pratincole breeds on tho Sutlej River between PhilJaur 
and Ludhiana in large colonies in April and May, and I found 
many eggs when stationed at Phillaur in 1910. It is probably 
a summer visitor only. 

This year in July 1 saw many flights of Pratincoles both at 
Ladhowal and in the neighbourhood of tho Budhan Nala; they 
were occasionally met with on the Budhan Nala both in Sep- 
tember and as late as 4th October. 

1429. The Pheasant-tailed Jacana — HydropkaaianuM chirurgus (Scop.). 

This handsome bird was observed in small numbers about the 
pools at Ladhowal in July, August and September, and they were 
evidently there for the purpose of breeding as I found a nett 

at 
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with 4 slightly inoubated eggs on 1st August. The nest was on 
one of the open stretches of water, but in a corner sheltered by 
the angle of a reed bod : it was built on the soft submerged weeds 
which filled the water, and was a mass of soft weeds, roughly 
circular and fiat, about an inch above the surface of the water. 

The bird left the nest at my approach, and I found that the 
weeds composing it were wet and absolutely hot to the touch. 
The eggs were lying any how on the nest, in no sort of order. 

A party of 4 of these Jacanas were seen on the Budhan Nala 
on 6lBt July. 

1480. The Hod wattled Lapwing — Sarcogrammus indicus (Bodd.). 

1438. The Yellow- wattled Lapwing — Sarciophofua mdabaricua (Bodd). 

On 10th April 1910, I shot a pair of those Plovers in the 
riverain area of the River Sutlej, but on the Jtillundur side of 
the River near Phillaur : although this was actually outside the 
area of the Ludhiana District, 1 take this opportunity of 
recording the occurrence of this Plover in the IHtnjab where 
it appears to be very rare. 

1447. The Little Ringed Plover — ^Egiatitia duhia (Scop.). 

14/54. The Curlew — Numeniua arquata (L.). 

A party of Curlews were seen near the Budhan Nala on the 
12th and 14th of September. 

1 1()0. The Common Sandpiper — Totanua hypoUueua (L.) 

Single individuals were seen on 18th August, 17th September, 
and 7th October. 

1461. The Wood Sandpiper — Tokmua glareola (Om.). 

Witli the exception of a single doubtful record on llth August, 
I did not see any Wood Sandpipers until 7th September, on 
which date about 80 and 40 were observed about the Budhan 
Nala ; the rush continued throughout the month and attained 
its greatest height during the first week of October ; for instance, 
<»n 2nd October I saw about 70 or HO of those birds in one big 
fiight on the Budhan Nala. 

1462. The Green Sandpiper— Totanus ochropua (L.) 

Several were seen in July and August, and by September, 
the species had become fairly common. 

1464. The Redshank — Totanus cedidria (L.). 

The Redshank was not identified with certainty before 
7th October. 

1466. The Greenshank — Totanus glottis (L.). 

One was seen on 26th July, and one or two in August, and 
a few more in September: by October they wore fairly common. 

1484, The Full Snipe — QaUinago cedeatia (Fronzel.). 

1487. The Jack Snipe — OaUinago gaUinvXa (L.). 

First observed on 5th October. 

1488* The Painted Snipe — RrMratula capenaia (L.) 

On 17th September 1 saw a wader feeding in the ofmn on a 
flooded patch of ploughed field and at first thought it was a 
green Sandpiper ; but as 1 approached it squatted and allowed 
mo to come quite close when it rose and revealed a female 
Fainted Snipe, which I shot ; about 50 yards away I found 8 
more on a patch of flooded fallow ground covered with a sparse 
crop of short grass with a few tufts of Sarkana grass ; these I 
saw running rapidly across the open to the tufts of grass by 
which they squatted, 1 flushed them but did not fire at them. 
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However on my return some time later 1 crossed the same 
fallow field and saw one squatting and watching me about 15 
inches from a tuft of grass. As I went towards it to my asto- 
nishment two others got up from the same patch, and of these 1 
secured a male. This ground was a couple of hundred yards 
from the bank of the Budhan Naln which had recently been 
flooded by the heavy rains and turned into a sheet of water. 
It is probable, therefore, that those Painted Snipe were flooded 
out and so driven to such an unusual feeding ground. They 
very possibly breed in the vicinity as the ovary of the female 
shot contained eggs. 

The species was not observed again until October when one 
was soon on 8rd October, and three on the 5th of the month. 
These were flushed from flooded herbage near the sides of the 
Budhan Nala. 

I V.ld. The Whiskered Torn — Hydrochdidon hybrida (Pall.). 

A party of 5 Whiskered Toms was seen passing up the Budhan 
Nala on !25th June, and 2 or 8 immature birds were fishing on 
the floods by the Nala on 14th September. 

1 508. The Indian River Tern — Sterna seena, Sykes. 

Observed commonly throughout my stay. 

This spooioH broods in colonies on the sandbanks of the River 
Sutlej in April and May. 

1501. The Blackbellied Tern — Sterna mdanogaaterj Temm. 

Curiously enough the only individuals of this species that T 
observed were a couplo at Ladhowal on October 7th, yet 1 had 
been on the look out fur it. 

It broods on the sandbanks of | Sutlej in April and May, but 
is loss common than the last species. 

1510. The Little Tern — Sterna minuta, L. 

L found a small colony of this species breeding on a sandbank 
of the Sutlej near the Railway bridge in May 1910. 

1517. Tho Indian Skimmer — Rhyckopa atbicoUia^ Swains. 

Single birds wore observed on June 28th and July 28th. Tho 
specios breeds fairly commonly on the sandbanks of the River 
Sutlej in April and May, and I found several nests when sta- 
tioned at Phillaur in 1910. 

1 52-. Sp. P Pelican— Ps^ecanus, Sp. 

Four or five Pelicans of some species were seen in the 
distance on 7th October ; they were sitting on a sandbank of 
the River Sutlej about half a mile above the Railway bridge. 

1628. The Little Cormorant — Phalaerocora c javanicua (Horsf.). 

Found commonly at Ladhowal, and occasionally visiting tho 
Budhan Nala, in July, August, September, and October. 

1529. The Indian Darter. — Phtua mdanogaater (Penn.). 

Observed about tlio embankments at Ladhowal as follows : 
two on 3rd Jidy, several on 24th July, and one on 5th August. 

1542. Tho Black Ibis— Inocotia papiUoaua (Tomm.) 

A flock of Black Ibis was seen on 25th September, and three 
birds on 29th September. 

1562. The Painted Stark — PaeudotanUxhis leucocephoXua (Penn.). 

Observed on the Sutlej near Ladhowal as follows : one on 
3rd July, two on 2nd September, and one on 7th October. 

1554. The Eastern Purple Heron — Ardea tnaniUenaia (Sharpe.). 

Single birds wore seen at Ladhowal on 8rd July, and by the 
Budhan Nala on 14th July and Srd October. 
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1555, The Common Heron— >iin2ea etnerea, L. 

Obierved fairly commenly thronghout my stay in the district. 

A great number were seen about the sandbanks of the river on 
2nd September, and these were perhaps a migrating flock. 

1659. The Largo Egret — Hercdiaa alba (L.). 

One was seen on 4th October. 

1501. The Little Egret— Herodia gamUa (L.). 

1562. The Cattle Egret — BubulcuB eoromandus (Bodd.). 

It is exceedingly difficult to tell the Egrets apart except 
under the most favourable circumstances, as when seen flying 
at some distance all look uniformly alike and white. 

Egrets, representing doubtless both the above species, were 
seen throughout my stay in the district, and became particularly 
abundant in September, when large flocks appeared ; Bubyhwt 
coromandua was clearly identified on different dates throughout 
my stay. 

1505. The Pond Heron — ArdeoLa grayi (Sykes.). 

1567. The Little Green Heron — BtUoridM javanica (Horsf.). 

Specimens were obtained at Ladhowal on 15th and 30th 
September. 

1568. The Night Heron — Nydicorax griseua (L.). 

Observed in small numbers thoughont iuy stay in the District. 

1571. The Yellow Bittern --ArdeUa ainenais (Gm.). 

A fair number of these little Bitterns were seen in the 
reed beds at Ladhowal on various dates between Srd July and 
15th September; they seemed to keep entirely to the reed beds 
and never come inU» the upon, hence it was very difficult to 
observe them or ^)btain specimens. They are probably noctunml 
feeders and may emerge more after dark, as occasionally 
towards dusk one might be seen winging its noiseless flight 
over the reed beds without having been flushed by the party. 
They doubtless breed here, but the thickness of the weeds and 
reeds, which render rowing, a matter of great difficulty, and the 
depth of the water which prevents poling in many places, pre- 
vented my finding any nests, unless a nest with a single egg 
found on 5th August belonged to this species. It was however 
destroyed by some thing before 1 had identified the owner. 

1572. The Chestnut ArdeUa cimumwmea (Gm.), 

A male was shot from the big reed bed on Srd July, and at the 
spot where it rose I found a nest with one fresh egg which was 
apparently its property. The nest was a mere pad of wet vege- 
table matter, resting in Marsh grass, about 15 inches above tlie 
surface of the water, in a small bush growing amongst the reeds. 

1591 . The Cotton-Teal — NeUopua coromandua (Gm.). 

A pair were seen at Ladhowal on 28th July, and 5 near the 
same place on 6th August ; a female was given to me on Sep- 
tember 9th which had been shot that day at Ladhowal. This is 
the first locality in the Punjab where 1 have personally met 
with the species. 

1002. The Shoveller— /Sfpatida dypeata (L.), 

First observed on 7th October. 

1017. The Indian Little Grebe — Podicipea albipennia (Sharpe.). 

On October 5th I found a small party of young Grebes, the 
size of Thrushes and in the striped down plumage, near their 
nest which was amongst a few reeds in a flooded borrow pit 
by the railway line. 



REDUCTION OP EUPHORBIA ROTH I AN A, Sprengel, 
OP THE INDIAN PLORAS. 


BY 

L. J. Sedgwick, f.l.h., i.c>. 

it liaB always b»en a problem whether or uot A. Hothiana, Spretig., of the 
Indian Floras, includes plants referable to more than one species. Wight 
in his leones while assigning that name to his specimens collected on the 
western mountains expressed a doubt as to its correctness, and referred 
also to the plant described by Heyno in Roth’s Nov. PI. Spec. 230 s. n. 
R. Ueta, which he held to be a rather rare variety. Boissier in DeOandolle's 
Prodn>mus, ten years later, described separately K Jiathiana, Sprang., and 
R oreophilUf Miq. Hooker reunited these two species under the former 
name, holding that the characters by which. Boissier had distinguished E. 
oreophila, Mtq., did not hold .good, the organs to which they refer being 
extremely variable.” 

From personal observation, however, 1 am convinced that these are two 
totally distinct species, one of the mountains, and the other of the plains. 
The former may bo either a perennial or a fast-growing annual ; the latter 
is certainly an annual, and is a cold-weather associate of winter crops, 
being extremely abundant in the Dharwar District, both on the black-soil 
and among winter crops in the ricohelds, but not on stony or gravelly 
kharif lands. . 

Very elaborate descriptions only tend to confuse, and while obscuring 
the salient features often result in errors creeping in through attention to 
the peculiarities of one or a few individuals. I therefore give the main 
distinguishing characters only. 

I. C. lata, Heyne in Roth, Nov. PL Spec. 2S0 (1S21). 

A weakf glabrous, succulent, erect annual + 1 ft. kiyh, entirely green. 
Stem with a few adventitious branches from the axils of the alternate 
stem-leaves ; terminating in a constant whorl of three leaves. Branches 
above the crown always three. Subsequent branching dichotomous. Stem- 
leaves alternate, sessile, flaccid, spreading, narrowly and viaetly linear j 
±1 2J X 6 in. ; suddenly rounded at the base. Crown-leaves linear-lanceolate 

2 X J in. Leaves subtending the dichotomous brauchlets ovate-trian- 
gular, sub-trilobed, 4: } and as broad as long, connate at the base below 
the rounded auricles, with strong midrib and very numerous radiating 
basal nerves. Involucres solitary, glabrous without and glabrate within ; 
glands with more than 2 short projecting points. Capsule glabrous, deeply 
d-lobed ; seeds smooth, from white to lead-coloured, with a very large white, 
fleshy arillode. 

Synonyms. — E. Rothiana, Spreng. Syst. Veg. Ill 796 (1826). Boise, in 
DC. Prodr. ^15. part II, p. 156. Dalz. and Gibs. Bomb. FI, p. 226 (in 
part). Hooker FI. B. I. V. p. 263 (in part). Cooke, FI. Bomb. II. p. 664 
(in part). E. segetatisj Grab. Cat. 179 (probably ; not of Willd.). It will be 
seen that Heyne’s name has five years’ priority over Sprengel’s. 

DisTKiBUTiON. — An annual w*eed of cultivation on black soil fields and 
rice fields sown with winter crops. Bombay Carnatic, and probably over 
a wider range. Firs. .lan.-Mar. 

1 L orapplllla, Mig. AnaUot. Rot, III, 17. exBoiss. in DC. Prodr. V. 25. 
f*t. II. p. 256. 

A strong^ erect, glabrous herb, 4: 2 ft, high. Stem sub-^woody^ often tinged 
with red, ending in a crown-whorl of 4 or more leaves. Branches above the 
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crown 4 or mtre: secondary branching dichotomous. Stem-leaves alternate. 
Sessile, ascending, lanceohtf or obhncealate, ± 3 x | in., gradually tapering 
to the boue. Crown-leaves as the stem-leaves, but broader. Leaves subtend- 
ing the branchlets as in the last sp. but not connate at base. Involucres as 
in the last; glands with two long, decurved hom4ike points. Capsules 
and seed more or less as the last. 

Synonyms. — E, ylanca, Koxb. PI. Ind. TI. 473 (not of Willd.). E, Rothiana, 
Wt. Ic. (not of Spreng.) E. segetalis, Wt. No. 7391, in herb. DC. ex Boiss. 
loc. cit* E. Rothiana, Dalz. aud Gibs. Bomb. FI. p. 226 (in part). Hooker, 
FI. B. I. V, p, 263 (in part). Cooke, FI. Bomb. 11. p. 664 (in part). 
Fyson, Hill-tops FI. p. 360. 

Distbibutiok. — Summit of the Wtjstorn Ghats, and South Indian moun- 
tains, very common in grasslands and forest clearings. Firs, winter-spring 
Wight (l.c.) says — “A very common alpine plant, found on nearly all the 

higher hills that I have visited. 1 have specimens from Mahableshwar and 

Ceylon, and from numerous intermediate stations.^' Boissier (l.c.) says — 
'' In montibus India) meridionalis, malabaria.’* Perhaps also in the Hima- 
layas {E, dirergens, Klotsch., referred by Boissier to E, orcophila and by 
Hooker to his E. Rothiana). 

Varieties. — (1) Boissier gives “ Var. puhesoens, foliis et capstilm pedicellis 
pubescentibus* In territorio Cannara.'* Hooker retains this variety, but 
describes it as branchlets and leaves more or less pubescent.’’ It is also 
clear that the locality is not Canara but Morcara in Coorg. 

(2) Boissier also gives a Var. Wightinna, This is Wight’s type in Ic. 
1864. {E, Rothiana), But it seems to be only a luxuriant example. 

I base my reduction of Hooker’s E, Rothiana into the two species above- 
described on field observation. I have seen E. oreophila at Kotagiri in tlie 
Nilgiris in 1916 and 1916 and at Mahableshwar in 1918. And I have seen 
E, Ireta in numerous places in the Dharwar District during the last three 
winters. Toe differences between them in habit, etc., are constant. Espe- 
cially in the case of E. la;ia 1 must havo seen tliousands of plants, and have 
repeatedly watched in vain for any divergence from the exact number of 
three crown-leaves, and for any lignification or reddening of the stem. 

I have to thank Father Blatter for kindly obtaining and sending me the 
descriptions of the earlier authors to enable me to clear up the synonymy. 
There are still a few other authorities quoted in the F. B. I., but they are 
of less importance. 
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A LIST OP BIRDS POUND IN THE SIMLA HILLS, 

1908-1918. 

BY 

# 

A. E. JoNKS. 

It has often occurred to me that this list might be of some 
i nterest to those who know these hills, but fear it cannot in any 
way pretend to be exhaustive when such a bird as the Rufous- 
chinned Laughing-Thrush {lanthocincla rufujularis) is omitted. 

Only those birds observed and identitied by my friend, the late 
r. L. Dodsworth, from whose M. S. notes many of these records 
are taken, and myself are included. 

Some of the species, though resident, are wonderfully local, 
while many of the migrants’ occurrences are so sporadic that years 
often lapse without a single specimen being seen, where in other 
years the same species may be common. Again, many of thf'* 
records are only accidental visitors and might not occur again for 
years. 

Dodsworth worked the lower hills and valleys, including a three 
month’s trip (January, February and March) in 1013, while I 
have devoted my spare time to the higher elevations. Our 
investigations have extended from Kalka on the South to Suket on 
the North-west and from Bilaspur on the West to Narkanda on 
the North-east. The elevations explonnl were approximately from 
2,000 ft. up to 10,000 ft. 

1 take this oppoHunity of thanking Col. P. S. M. Burlton, 
Superintendent of Simla Hill States, for his kindness in granting 
me the privilege of visiting certain parts in this district, without 
which many of the species now included would not have appeared, 
and my many friends who have accompanied and helped me on 
many a hard day’s fag. 

The nomenclature is that adopted by Oates and Blau ford in the 
“ Fauna of India” volumes, and the serial numbers are those of the 
species in that w^ork. 

4. The Jungle-Crow — Corvm maoiorhyiichtiSy Wagl. 

Common resident. Lays end of March to Ist week in May. 

7. The Indian House-Crow“-(7onn«r splendens, Viell, 

Dodsworth and 1 once saw a single specimen at Annandale,’* 
Simla. Common about Solon. Elevation 4,000 feet. 

12. The Ued-billed Blue Magpie- oedpUalis, Blyth. 

Common in the lower valleys. Frequents the cultivated areas 
where it breeds. Lays end of April and May. Eggs three to 
six in number. 

18. The Yellow-billed Blue M^mi^Urociasa pviroetris, Blyth. 

Never observed nearer than Jungi in Mandi State, across the 
Sutlej. There it appeared to be fairly common at 8,000 ft. 



602 JOURNAL, BOMBAY NATURAL HIST. SOClETYy Vol. XXVL 

16» The Indian Tree-pie— JOendroe^ n/a, Soop. 

Common in the lower hiila np to 4,000 ft« 

1 H. The Himalayan Tree-pie— Dendroeiito hmaiayeMi8f Blyth. 

Fairly common near cultivation with plenty of dense forest 
in the vicinity. Lays end of May to middle June. Bggs three^ 
nr four in number. 

24. The Black-throated Jay— Comdiis lanceolatuat Vigors. 

Common. Breeds indifferently in dense forest or in the 
vicinity of villages. Lays towards the end of April and 
throughout May, occasionally in June. 

26. The Himalayan Jay— 6/afndus bigpeeviariet Vigors. 

In the cold weather wanders far and wide but during the 
breeding season extremely local. At no season does it appear 
to wander far from the forest. Fggs, of which a good series 
has been taken, are easily distinguished from 0. lanceolatua. 
The nest too is very characteristic, being made of moderate 
sized sticks and green moss, lined with roots — a firm, compact 
structure, very different from the nest of the Black- throated 
Jay. Few nests exhibit any attempts at concealment. From 
records of eleven nests I find three eggs to be the normal 
clutch, only twice have 1 found four. 

27. The Himalayan Nutcracker — Nucifraga kemispila. Vigors. 

As Hume says, Common about the fir-clad hills just North 
of Simla' \ As far as 1 know the egg has probably not 
previously been taken in India (Mr. B. C. Stuart Baker has 
them from Tibet, 1 believe). A nest I found on the 10th March 
1917 containing two young about five days and an addled egg 
was placed 22 ft. from the ground in a Deodar tree. It was 
supported by two horizontal branches where they sprang from 
the main stem. In appearance it resembled a Jay's, but the 
exterior had, besides the twigs, a certain amount of lichen and 
dry Oak (Q. dikUata) leaves incorporated in it. Lined with dry 
grass, moss, lichen and hair. It measured externally 8 inches 
vnde by 4 inches deep. Inside breadth 4 inches by 2} inches 
deep. 

The young were clothed in white down. The egg is a broad 
oval. The ground colour is a very pale greenish grey and tlie 
markings, which are most numerous at the largo end, consist of 
irregular blotches, some larger and some smaller, of umber 
brown with a few underlying freckles of pale inky purple. 

It measures 1*42 inch long by 1*07 inch wide. 

The tree, in which the nest was, stands on a steep hill-side 
facing East and the surrounding forest, consisting of Deodar, 
Pine, Oak and Holly, is fairly dense though there is no under- 
growth. Elevation 7,.'j00 ft. 

31. The Indian (Iroy Tit — Parw atriceps, Horsf. 

Common up to about 0,000 ft. In the cold weather descends 
to the lower valleys and plains. Probably double brooded. 
Nests found April to July. 

34. The Green-backed Tit — Paru$ movUicola, Vigors. 

Common at all elevations from 6,500 ft. upwards. 

35. The Red-headed Tit — JEgitkaUscus erpthrocepMui, Vigors. 

Common resident, single brooded. Nests March to beginning 
of May, though 1 thinK these late nests are probably second 
attempts. One nest 1 found was lined with feathers of the 
Imperial Band-Grouse {P. arenariug) I 
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38, The White-throated Tit — JBgUhdiacuB niveiqvlarUt Oould. 

A specimen 1 obtained on 4tb June 19J7 was identified by 
Mr. N. B. Kinnear as pertaining to this species. 

42. The Yellow-cheeked Tit — Machldophua 7»ntiiogenya^ Vigors. 

Common up to 7,000 ft. Wonderfully capricious in its choice 
of habitat. In a large forest I know, wliich in every respect 
appears suitable to its economy, it is entirely absent. Breeds 
April to June and is, I think, double brooded. Eggs usually 
four in number. 

44. The Crested Black T\t-~Lophophane6 melanolophuSy Vigors. 

Common from about 0,000 ft. upwards. Pine and Fir forests 
are its principal habitat. Breeds end of March to June. 

47. The Simla Black Tit^ — Lophophanea rufinuchtdia, Blyth. 

Only observed beyond Narkanda from 0,000 ft. upwards where 
it was apparently not uncommon. 

49. The Brown Crested Tit — LophophaTiea dichroua, Hodgs. 

1 found this peculiar little bird fairly common in the Pine 
forest between Narkanda and Bughi. Elevation 10,000 ft. 

70. The White- throated Laughing-Thrush — QarrvXax albigidaria^ Gould. 

Not uncommon, but local. Broods from 6,r>00 ft. to 7,500 ft. 
in April and May. 

82. The Red-headed Laughing-Thrush- Trochalopterum trylhfoct- 
phahim^ Vigors. 

Widely distributed in the cold aeather. Never found far 
from dense cover. Nests ui^ to 8,500 ft. an«l probably higher. 
May, June and July. Eggs two, rarely three. 

90. The Eastern Variegated Laughing-Thrush — Trochalopterum tw- 
rtegatum. Vigors. 

Another species which wanders considerably in winter but 
its nesting haunts are above 7,500 ft. up to at least 8,800 ft. 
Eggs appear to be invariably three but, of course, may rarely 
be more or less in number. A noisy bird. 

99. The Himalayan Streaked Laughing-Thrush — Trochdloplervm 

lineaium. Vigors. 

As Hume remarks ** one of the commonest birds about Simla.” 
Lays from end of March to August. Eggs usually 3 or 4. 
Frequently victimised by Coccyaes jacobinua, 

101. The Striated Laughing-Thrush — Qrammotoptila striata. Vigors. 

Usually seen only in pairs. Mostly observed between 7,000 
and 8,800 ft. A female shot June 11th would have laid in a 
few days. 

105. The Common Babbler — Argya caudcUa, Bumoril. 

Dodsworth observed this species at 3,(>00 ft. in the cold 
weather near Kalka. 

110. The Jungle Babbler — CrxUeropua canonta, Linn. 

Common about cultivation up to 5,01)0 ft. The Pied Crested 
Cuckoo often places her eggs in the neat of this species. 

129. The Kusty-choeked Scimitar-Babbler — Pomatorhinus eryUirogenya, 

Vigors. 

Not uncommon about the outskirts of forests where there is 
abundance of undergrowth. An early breeder. All nests 
found in April, though Dodsworth found one containing young 
in June. Breeds up to 7,000 ft. at least. 

174. The Red-billed Babbler — StaehyrMdopaia pyrrhopef Hodgson, 

Another lover of dense undergrowth. Ascends to 7,000 ft. 
Young out of nest 28rd April. Not uncommon. 
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188. The Plain-brown Tit-Babbler — Proparus vinipedus, Hodge. 

A email party wae obeerved at Narkanda, Septr^ 1918. 
Open, ecrub-oovered hill-eide. Elevation 9,000 ft. 

187. The Himalayan WhietUng-Thraet’-^ifyiopAonette UmndnM, 

Vigora. 

Thie cheerful aongater ia very common, wherever there ia a 
rocky atream. Reaident. 

191. The Indian Bine Chat — Larvivora hrunma^ Hodgaon. 

Not uncommon in the Sallow aerub above 6,000 ft. during the 
breeding aeaaon. Obeerved much lower in the cold weather. 
Neata end of May and June. Only one neat found containing 
four Hedge-aparrow blue'’ eggs, 11th June 1916. 

204. The Black-headed Sibia — LioptSa eapisitaia, Vigors. 

Very common resident in well-wooded tracts. Breeding 
aeaaon end of April to August, bi;t moat nesta found June and 
July. Eggs two or three. 

219. The Stripe-throated Siva — Siva striguktt Hodgson. 

In the cold weather flocks are seen at all elevations but in 
the breeding-season only found above 8,000 ft. One nest found 
in a Sallow sapling 4^ ft. from the ground. 30th June 1918. 
Elevation 8,600 ft. Three eggs as described by Mr. B. B. 
Oamaston, Journal, B. N. H. S., Vol XXV, No. 3, p. 494. 

226. The Indian White-eye — Zosterops palpebrom, Tomni. 

Common summer visitor. Breeds April to June. 

232. The Yellow-naped Ixulus — Ixtdua flavicoUis, Hodgson. 

Not rare in the cold soason and a few pairs are seen during 
the breeding months. Occurs up to 8,000 ft. 

235. The Red-billed Liothrix — Liothrix liifaa, Scopoli. 

Dodsworth obtained specimens below Sauawar in March 1913. 
Elevation 3,600 ft. In July 1918 I saw at least two males on 
Kasauli Hill, elevation 7,000 ft. 

237. The Red- winged Shrike-Tit — Pti*ruth\U8 erythropUrm, Vigors, 

Fairly plentiful in the well-wooded parts. Birds seen build- 
ing in Deodar (C. deodera), Pine (P. exeUa, P, longifolia) and 
Spruce. Breeds May and June ; but saw one brood out of nest, 
20th May 1916. 

241. The Green Shrike-Tit. Hodgson. 

Not common. In the cold weather goes about with parties of 
Tits. Breeds April to June from 7,000 ft. upwards. 0ns nest 
contained 4 highly-incubated eggs on 15th April 1917. Another 
nest described in Journal, Vol, XXIV, No. 2, p. 369. 

260. The Fire-Cap — CephaUpyrus flammkepSf Burton. 

This beautiful little bird is not uncommon about the Oak 
( Q. incana ) forests in the breeding season. It arrives in the 
hills in March and nesting operations soon commence. Eggs 
usually four in number. The nest-holo is at various 
heights from ground, from 4 ft. to 40 ft. The nest itself is ^ 
merely a pad of fine strips of dry grass. The female sits Very 
close and if disturbed at the nest ** puffs ” at the intruder after 
the manner of Tits. The male has a delightful song. 

201. The Spotted-wing— Psarepfossa spilopUm, Vigors. 

A pair seen at Suni, Bhajji State in June 1913. Elevation 
2,500 ft. 

269. The Himalayan Black Bulbul — HypHpda psaroides, Vigors. 

During the non-breeding season goes about in large noisy 
fiocks. Breeds May and June. Eggs usually 3. 
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The Punjab Hed-vented Bulbul . — Molp stea intermediua, A. Hay. 

The common Bulbul of the lower cultivated valleys. Ascends 
to about 5,500 ft. Breeds May and June. 

284. The White-cheeked Bulbul — Molpastea leucogenya. 

Frequents the gardens in Simla, where it is common. Breeds 
April to June. 

316. The White-tailed Nuthatch — Sitta himulayeti aia, Jard. and Selby. 

Not common. A few pairs found in the Oak ( Q» incana) 
forests. Breeds early in April. Eggs three to six. 

323. The White-cheeked Nuthatch — Sitta lencopsia, Oould. 

The habitat of this species appears to bo above 8,000 ft. A 
pair seen going into a hole 100 ft. from the ground in a Spruce 
19th May 1018. 

327. The Black llrongo — Dicrurua ater, Hermami. 

Very common in the lower valleys up to 5,000 ft. in summer. 
Breeds May and June. 

328. The Indian Ashy D roii go— Dicrurvs longictnukUiut, A. Hay. 

Common up to 8,000 ft. Breeds May and June. 

341. The Himalayan Tree-creeper — Cerihia himalaynna^ Vigors. 

Another very common species. Breeds March to May. 

348. 'I’he Wall-creeper — Tickodroma murariut Linn. 

Not uncoinmon in the cold weather. A few remain till the 
beginning of April. 

352 The Kashmir Wren -Anorthura negheta. Brooks. 

Appears in the cold weather. 3'he hrst birds arrive about the 
end of October. By the end of March all have left again. 

350. The Scaly-breasted Wren — Fnoepyga sqmmata^ Or»uld. 

Cold weather visitor. Some remain till mid April. 

358. The Hold crest — Btgufua criataiua, Koch. 

A winter visitor dtjparting, as a rule, in March. 

302. The Turkistan (irasshopper Warbler — Locuatdla straminea^ 

Severtz. 

A single specimen obtained, 25th May 1914. Elevation 
7,000 ft, 

360. Blyth’s Iteed-Warbler — Acrocephalua dumetoj-um^ Blyth. 

A bird of passage. In some years it swarms, in others not a 
bird is seen, llemaius till beginning of June, but 1 have never 
heard the cocks singing up here. Returns in August. 

872. The Brown Bush-Warbler — Tntnira luteirentris, Hodgson. 

Very uncommon, 1 found a pair in July 1914, with young 
scarcely able to fly. Elevation 8,000 ft. 

374. The Indian Tailor-bird -Orthotomua mtonua, Forst. 

A pair seen August 1917. Elevation 5,500 ft. A single bird 
seen, September, elevation 7,000 ft. 

382. Franklin’s Wren- Warbler — Franklinia ffracilia, Frank! . 

Occurs up to 4,000 ft. at which elevation it is commbnly 
met with. 

406, Tiokell's Willow- Warbler — Thylloacopv^ aunt's. Tick. 

Probably not uncommon on migration. One obtained, April 
1916. Elevation 8,600 ft. 

406. Ty tier’s Willow-Warbler — Ikyltoacopua tytieri. Brooks. 

Dodsworth procured this species. I feel certain it is a fairly 
regular Spring migrant. Its call note is feeble. 

407. The Brown Willow- Warbler — Phylhacopua frisfts, Blyth. 

A few appear at the end of October. They must leave early 
in March for higher elevations. 
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418. The Grey-faoed Willow* Warbler — PhyUo^copus tnoMdipennis, 

Blyth. 

Only a single specimen procured. Probably uncommon. 

414. The Orange-barred Willow- Warbler — PhyUoaeopui pulcktr, 

Hodgson, 

Procured both ou Spring and Autumn migrations. 

415. Pallas’s Willow- Warbler — PhyUoscopus prcreyulw, Pallas. 

A resident species moving up to the higher elevations in sum- 
mer. Breeds in the Deodar forests May and June at 8,000 ft. 
and upwards. One nest besides three eggs of this species 
contained one of the Himalaya Cuckoo (C. saturatus). 

410. Brooks’s Willow- Warbler — PhyUoacopua aubviridia. Brooks. 

As far as my experience goes a rare migrant. 

418. Hume’s Willow- Warbler - PhyUoacopua hwnii, Brooks. 

By far the commonest species ol this genus. Leaves these 
parts about the middle of May after which not one is seen. 

422. The Greenish Willow- Warbler — Acanthopneuste viridanua, Blyth. 

Passes through March to beginning of May, at which time it 
IS here in thousands. 

428. The Large-Crowned Willow- Warble r—ifcan/Aopncas/e ocdpikdiaf 

Jerd. 

A common breeding species. Lays from tho beginning of 
May to June. 

429. Blyth’s Crowned Willow- Warbler - Acanihopnevste trochUoideSt 

Sundev. 

Dods worth obtained one specimen. 

488. The Black-browed Flycatcher- Warbler - - Cryptolopha bwhii, 

Burton. 

Passes through April, May and June. Latest date 9th Juno, 
Not uncommon. 

484. Hodgsun’s Grey-headed Fly catcher- Warbler CrypUdopha wafUh- 

oachiata, Hodgson. 

A very common breeding species. Broods end of March to 
June. Eggs four, rarely five. 

450. The Pale Bush- Warbler — Horomia pallidua. Brooks. 

This species is not uncommon during the breeding-season. 
Its song may bo heard from April to August at elevations of 
8,000 ft. and upwards. 

455. The Rufous-capped Bush-W’^arbler — Hortitca brunneifrona, Hodgson. 

First obtained, October 1917, when a single) spoctmen only 
was met with. In April 1918 it was passing through inconsider- 
able numbers. Frequents scrubby hill-sides. 

458. The Brown Hill- Warbler - Suya crinigmt, Hodgson. 

Common on tho open hill-sides up to 7,500 ft. Breeds May to 
July. Eggs four, rarely five. One seen on Mount Huttoo, 
elevation 10.409 ft. 

478. The Bay-backed Shrike— Lantua vtUatua, Val. 

A few pairs ascend to about 5,000 ft. elevation where they 
breed about the cultivation in May and June. 

476. The Rufous-backed Shrike- Laniua erythronotuat Vigors. 

Very common about the cultivation up to 6,000 ft. in summer. 
Breeds May and June. Eggs four to six. The commonest 
fosterer to Cuculua canorua, 

495. Tho Short-billed Mini vet — Pericroedua hreviroetria, Vigors. 

A common breeding species. Arrives in March and departs 
again the end of October or November. Breeds April to Jnne. 
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499. The Rosy Minivet — PericrocUwi roaeuSf Vieill. 

A pair procured, October 1916. Elevation 3,600 ft. 

606, The Dark-grey Cuckoo-Shrike — Campophaga mdanoachiskt. 

Not uncommon in the cultivated viUagos up to 5,000 ft. They 
breed in May as a rule and the eggs number two or three. 

518. The Indian Oriole — OridLua kundoo, Sykes. 

Common about the cultivated villages up to 5,000 ft. Breeds 
May and June. 

544. The Black-headed Myna — Temenuchua pagodaruntf Cm. 

A few pairs ascend to about 5,000 ft. Young are out of the 
nests the end of May and June. 

549. The Common Myna — Acridolheres trialia^ Linn. 

Found ovorywhere in the precincts of human habitations. 

552. The Jungle Myna —Mihiopaar fuacua, Wagler. 

Dods worth found a small colony below .lutogh. They were 
breeding in holes in a cliff. Elevation 6,000 ft. Another colony 
breeds in the wtujp-holes in the pucca masonry buttresses sup- 
porting the bridge which crosses the Ashni River on the road 
from Simla to Juiiga. Elevation 4,000 ft. Lays end of May. 

55H. The Sooty Flycatcher Hemichdidxm aibiricay Cm. 

Not uncommon on migration. Bassos through end of April 
and returns in September. One nest containing young 20th 
July 1916. Another nest found June 17th 1918 contained 
three hard-set eggs. Both nests placed, on horizontal branches, 
some distance from the main stem of the trees ( Deodars). 

5U0. The Orango-gorgeted Flycatcher Siphia atrophiatay Hodgson. 

Only a single specimen procured, one of a pair. Elevation 
5,000 ft. Several seen in the Baghi forest during September 
1918. Elevation 10,000 ft. 

501. The European Red -breasted Flycatcher Siphia parvay'^edhat. 

A few pa.ss through on migration in April. A fine male 
obtained 2ud April 1910. 

507. The Slaty -blue Flycatcher- Cyornis leucomelunuruay Hodgson. 

Not uncommon as a breeding species in the dense under- 
grow'th above 8,000 ft. Lays in May. 

508. The White-browed Blue Flycatcher — Cyomia auperctUaria, Jerd. 

One of the commonest birds in Simla during the summer 
months. Lays April, May and June. Eggs throe or four. 

575. The Blue-throated Flycatcher — Cyomia ruliccvicidta. Vigors. 

By no means common. Only a few observed. Two nests 
recorded, May and June. 

579. The Verditer Flycatcher — Stoparola mdanopa. Vigors. 

Another very common breeding species. Breeds April to 

Juno* 

588. The Brown Flycatcher— Al^eonoo: laliroatria, Raffl. 

On May 28th, 1910, 1 saw a bird with young out of the nest 
which I ascribe to this species. They were all so shy that 1 was 
unable to procure a specimen. No other record. Elevation 
8,600 feet. 

589. The Rufous-tailed Flycatcher— A2ssona« rufleaudua, Swains. 

Fairly common on migration — April and September. 

592. The (5frey-headed Flycatcher — Ctdicicapa cei^enaia, Swains. 

Common breeding species. Lays April to June. 

594. The Rufous-bellied Niltava— jNiftaw aundara, Hodgson. 

Not uncommon in suitable localities. Breeds May and June. 
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598. The Paradiee Flyoatoher-^Tetjia^^ne pofodiai, Linn. 

Common about the small hill-streams flowing through the 
ooltivated areas up to 6,500 feet. Breeds May and June. 

603, The Yellow-bellied Flycatcher— CAelidorAynx hyp<^fUhum, Blyth. 

Ooours here in fair niunbers both on the Spring and Autumn 
migrations. 

606. The White-throated Fantail Flycatcher — Rhipidura albiedUis, 
Vieill. 

A few pairs ascend to about 6,000 feet. Breeds June and July. 

608. The Common Pied Bush-Chat — Pratincoh caprata, Linn. 

Not uncommon up to about 6,000 feet in summer. 

610. The Indian Bush-Chat— Phrfiwcolo maura, Pall. 

Ascends to and breeds at fully 7,500 feet. Common. Eggs 
from four to six, 

616, The Dark-grey Bush-Chat— Or«co/a /errea, Hodgs. 

Very common. Lays March to June. Double brooded. 

628. The Red-tailed Chat — Saxieola chrysopgia, De Filippi. 

I obtained one specimen at Sairee on 29th September 1912 
which Dodsworth recorded in the Journal, Vol. XXII, No. 1, 
page 106. 

630. The Western Spotted Forktail— iJentcuriiS mactdaluSf Vig. 

Common along all the hill streams. Breeds April to June. 

687. The Little Forktail — Microcichla scouleri, Vig, 

Not uncommon. Its favourite haunts are the waterfalls along 
the courses of the hill streams. Breeds April and May. 

638. The White-capped Redstart — Chitnarrhomis Uucocephalua, Vig. 

A common winter visitor leaving these parts in mid-April and 
returning in October. 

639. The Blue-fronted Redstart — RtUiciUa frontalis, Vig. 

Another winter visitor. Departs in March. 

644. The Indian Redstart — RuddUa rufiventris, Vieill. 

Migrating downwards, October 1916, when a few were seen. 
Dodsworth procured it in Bhaghat state in March 1913. Eleva- 
tion 8,600 ft. 

646. The Plumbeous Redstart — Rhyacomis fyliginoans, Vig. 

Only found along the hill streams where it is by no means 
uncommon up to 7,000 feet. Breeds April to July. 

653. The Golden Bush-Robin — Tarsiger chrysoRus^ Hodgs. 

Uncommon. One procured, April 8th, 1917. Elevation 6,000 
feet. 

664. The Red-flanked Bush-Robin — lanthia rufikUa, Hodgs. 

Comes into Simla in the winter months and remains till mid 
April. 

667. The Blue-headed Robin — Adthira cosruleicepJiola, Vig. 

Appears towards the end of October, leaving again in March. 
Common. 

661. The Brown-backed Indian Robin — Thamncbia eambaiensis, Lath. 

Ascends the hill to 5,000 feet. Common at the lower eleva- 
tion. 

663. The Magpie-robin — Copsychus saularis, Linn. 

A fair number come up to breed in the cultivated villages. 
Occasionally seen as high as 6,600 feet. 

672, The White-collared Ouzel — Mertda albicincta, Uoyle. 

A few stragglers appear in Simla during the cold weather. 
One or two pairs remain to breed just North of this place. A 
nest found containing one egg, 16th May 1916. A brood seen 
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following parents 2nd June 19 LB. Elevation 8,700 feet. The 
song IS very feeble. 

678. The Grey-headed Ouzel — Mertda casta7ieaf Gould. 

Not uncommon in some winters. Not obs(3rved during the 
breeding season. 

676. The Grey- winged Ouzel — Merula hoMoul^ Lath. 

Common in well wooded localities. Nests found were inva- 
riably ou trees. Lays April to July. Eggs two to four. A 
very line songster. 

677. The Black-throated Thrush — Merula alrigtUaria^ Tomm. 

Begins to arrive in October and during the winter is here in 
thousands. In some years numbers do not depart till May. In 
habits and call-notes it resembles the Song Thrush (7'. ftmakfus). 

678. Tickell’s Ouzel - Merula unieolor. Tick. 

An irregular autumn visitor. Some seasons not one is seen, 
in others it is fairly plentiful. 

683. The Pied Ground Thrush — Oeocichla ivardip Jerd. 

Occurs vtiry rarely as a breeding species. Dodsworth found 
a nest when I happened to be out with him. There were two 
young just hatched and two eggs on the point of hatching. 

690. The Chestnut-bellied Rock-Thrush — Peirophila erythrogastra, Vig. 

Not uncommon in forest where there are rocky banks and 
cliffs both of which appear to be essential to its economy. 
Breeds April and May. Eggs three or four. 

691. The Blue-headed Rook-Thrush — Peirophila cindorhynchaf Vig. 

Common as a bretjding species. Arrives in April. Lays 
May and June. Also :i forest bird, does not ascend much 
above 7,500 feet. 

693. The Western Bliu» Hock-Thrush — Peirophila cyanua^ Linn. 

A summer visitor apjicaring in April and departing in Sept- 
ember or early October. Dodsworth took several nests in May 
and June but this species is by no moans common. Its haunts 
are the bare rocky hills. Never found in forest. 

696. The Missel-I'hrush —Turdus viacivonuty Linn. 

A resident species, neither common nor rare. Breeds above 
8,000 feet. As far as my limitetl experience goes it appears to 
prefer a tree near the crest of a ridge on which to build a nest. 
Lays end of April and May. 

704. The Large Brown Thrush — Zoolhere moTUieda, Vigors. 

Only a single specimen ever seen and procured. It was fre- 
quenting a small waterfall. Ovaries slightly enlarged 2l8t Ajiril 
J916. Elevation 6,500 foot. 

709. The Brown Dipper — Cindus aaicdicuSy Swains. 

Found all along the perpetual streams up to 6,000 ft. Breeds 
about these parts in January. 

712. The Eastern Alpine Accentor— ilccentor nepedenaie, Hodgs. 

A winter visitor appearing in small parties. Disappears by 
the end of March. 

718. The Altai Accentor — Accentor himalayanus, Blyth. 

Large flocks arrive about November, leaving again usually in 
March, though in a backward season, 1 have observed small 
flocks till mid-April. In the heat of the day this species ex- 
hibits a decided preference for the shady side of the hills. 

716. The Robin Accentor — Tharrhaleua rubecvloidee, Hodgs. 

Only observed on one occasion. There was a pair and I shot 
one, but unfortunately failed to retrieve it. 
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716. The Black-throated Aoceotor — ThmheikvM (Urigularts, Brandt. 

A not uncommon winter visitor. Single birds or a pair 
usually seen. Arrives October. 

719. Jordon’s A ccentor — Tharrhaleue jerdoni, Brooks . 

A winter visitor, sometimes remaining till May. Single birds 
usually seen. Not uncommon in some years. 

785. The Spotted Munia — Uroloncha puncivBUa, Linn. 

Not a common bird in these parts: Ascends to 6,000 feet 
elevation. 

741. The Black and Vellow GroBhehk-- I^cfunJuimphuB Uteroides, 

Vigors. 

This is a resident species, coming right in to Simla in the 
winter. In the summer its haunts are the Deodar (C, deodara) 
forest just North and North-oast of Simla where it breeds from 
7,500 feet upwards. The seven nests of which 1 have 
records varied in height from 18 feet to 60 feet from the ground. 
Most nests are placed close to the main stem of the tree (Deodar 
and Spruce) but I found one placed, on a horizontal branch 10 
feet away from the trunk, and had to extract the eggs with the 
aid of a spoon tied to the end of a stick. The materials of the 
nest are fine twigs, lichen anti silvery plant-stems, with occa- 
sionally a little moss, lined with dry grass and rootlets. Both 
birds assist in building. Bggs (as described by Mr. Brooks in 
Burners N. and E. 2nd edition), two or three, quite as often 
the former as the latter. 

746. The Red-headed Bull finch— Pyrr/itifo erythrocepkah, Vigors. 

Common winter visitor. Willow grown banks of streams are 
its favourite haunt. Leaves these parts . end of April or begin- 
ning of May. 

748. The Brown Bullfinch — Pyrrhvla nepalensia, Hodgs. 

Like its congeners a forest bird and ns far as my experience 
goes only found above 9,000 feet, but probably descends to 
lower levels in winter. It has quite a melodious callnote. 

750. The Himalayan Crossbill — L<ma hirnedayana, Hodgs. 

In October 1916, 1 observed several small flocks and obtained 
a good view of thorn through my glasses. They were, however, 
very restless and 1 failed to secure any. 

758. The Pink -browed Rose-Finch — Progasser rhodochroua, Vigors. 

Plentiful in the winter months. Usually leaves in April but 

a few stragglers sometimes remain till May. 

761. The Common Rose-Finch — Carpodaeus erythrinue, Pall. 

Very common in the cold weather. Leaves in April or begin- 
ning of May. 

767. The Himalayan Goldfinch— Cardttdia camceps. Vigors. 

A more or less resident species. Small flocks w ander from 
one locality to another until they separate for the breeding 
season, about the middle of June. 

768. The Red-browed Finch---Calhcanthis burtoni, Gould. 

Dodsworth procured this species in March 1911, and January 
1912. He notes that it goes about in small docks and is remark- 
ably fearless. 

771. The Gold-fronted Finch — Metoponia pueiUa, Pall. 

Abundant in the cold weatlier. Roams about the hill-sides in 
vast docks which retreat to their breeding quarters generally ic 
April. 
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772. The Himalayan Greenfinch — HypacantMa spinoides. Vigors. 

Resident* though the flocks wander away from their breeding 
haunts in the cold season and spring. Birds shot in April are 
moulting. Commences breeding operations in June which 
continue till September or, rarely, till October, for in 1916 
I saw a brood of young ones which had not left the nest more 
than a day. This was on 29th of that month (October). 

77o. The Yellow-throated Sparrow — Qymnorhia flavicollia, Frankl. 

Not uncommon up to about 4,000 feet elevation. 

776. The House-Sparrow — PcLsaer domcattcus, Linn. 

Abundant in Simla. 

780. The Cinnamon Tree- Sparrow — Pasaer cinnanumeus, Gould. 

Common up tr» at least 8,000 foot. 

787. Stoliczka’s Mountain-Finch— sordida, Stol. 

Large flocks frequent the open spaces during the w'inter months. 
Leaves these parts in March. 

792, The Pine-Bunting — Bmheriza leucocephalat S. (», Gin. 

Dodsworth procured a specimen on 23rd February 1913 at an 
elevation of 8,600 feet. 

793, The White-capped Bunting— Eniberiza atewartiy Blytb, 

Abundant in the cold season. Leaves these [)arts in March, 
returning September and October. 

794, The Eastern Meadow-Bunting — Eniberiza atracheyi, Moore. 

Breeds in Simla from April to September. Common. 

803. Tlie Crested Bunting — Melophua melanicteruay Om. 

Frequents the lower valleys up to 6,000 feet. Neither com- 
mon nor rare. Breeds May and June and probably later. 

806. The Kashmir Martin— C6elf don KashmirienaiSy Gould. 

Large flocks of Martins appear in May. 1 have failed to 
secure a specimen but think they are probably the present 
species. 

809. The Indian Sand-Martin— Colih ainenaia, . 1 . E. Gray. 

Occurs in fair numbers in the neighbourhood of Suni on the 
banks of the Sutlej. Elevation 2,000 feet. 

810. The Crag-Martin — Ptyonoprogne rupeatria, Scop. 

Very plentiful in the cold weather. Both the Jungle-Crow 
and the Kestrel take toll of its numbers. 

813. The Swallow — Hirundo ruaticOy Linn. 

Only occasionally seen in Simla. Breeds at Suket City in 
the shops aligning tho main street. Elevation 3,000 feet. 

818. The Wire-tailed Swallow — Hirundo mnithiiy Leach. 

Not common. Returns year after year to the same locality 
for nesting purposes. Ascends to 7,000 feet. 

822. Hodgson’s Striated Swallow — Hirundo nepalenaiSy Hodgson. 

Much more numerous than the foregoing species. Breeds 
commonly in Simla. 

826. The White Wagtail — MoUtcUla alba, Linn. 

Only observed on the downward migration during September. 
Elevation 6,000 feet. 

829. The Masked Wagtail— JKofoctZIa peraonaia. Gould. 

Occurs up to 7,000 feet on both the spring and autumu 
migrations. 

881. The Large Pied Wagtail — MoiaciUa fnaderaapaienaia, Gould. 

A few pairs are found frequenting the larger streams. 


87 
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882. The Gray Wagtail^ifetoei'ttei Fall. 

Very oonunon on both migration. PoMibly a pair or two 
remain to breed ae 1 saw a tingle bird on the Athai River on 
May 24th, 1918. 

837. The Yellowy-headed Wagtail— MofociAa cUreola, Pall. 

Dodeworth procured a specimen in May 1912. Elevation 

3.000 feet. 

840. The Tree-Pipit— Airihtts inWoZitf, Linn. 

Common on migration in April and May, returning in Sept- 
ember. 

841. The Indian Troe-Pipit— An(4us maculatua, Hodgs. 

One specimen obtained from a small flock, September 1918. 
Elevation 8,300 feet. 

844. The Brown Rock-Pipit — ArUhua aimilis, Jerd. 

Not iincommou as a breeding species. Eggs taken as high as 

7.000 feet. They are (the eggs) indistinguishable from those of 
Ortocorya aylvanua. 

847. The Indian Pipit — AtUhua rufulua^ Vieill. 

Occurs up to 2,600 feet or 3,000 feet down in the Sutlej valley, 
Bhajji State. 

848. The Tawny Pipit — Anthua campeatria^ Linn. 

Obtained by Dodsworth, January and February 1913. In his 
manuscript notes he remarked it was common, going about in 
small parties. 

860. Hodgson’s Pipit — Anthua roaaeeua^ Hodgson. 

Dodsworth procured this species, February and March 1913. 

861. The Water-Pipit — Anthua apinoleUa, Linn. 

A solitary specimen seen and obtained, M'hich Mr. N. B. 
Kinnear kindly identifled for me. 

863. The Upland Pipit— Orsocorya aylvanua^ Hodgson. 

Resident. Breeds commonly from 4,000 feet to 8,000 feet. 
May to July. 

888. Mrs. Gould’s Yellow-backed Sun-bird — Mtkopyga gotUdicBf Vigors. 

A very local and rare species in these parts. Ascends the 
hills to 7,600 feet. 

896. The Purple Sun-bird— i4rac6ne(^Ara aaiatica, Latham. 

Ascends the hills in summer to 4,000 feet at which elevation it 
is not uncommon. 

916. ’fhe Fire-breasted Flower-pecker — Dicceum ignipectua, Hodgson. 

Resident. Moves up and down the hills according to season. 
Ascends to 6,000 feet elevation. Wherever parasitic tree plants 
(misseltocs) are numerous this species is not uncommon 
between 2,000 feet and 6,000 feet. 

919. Tickell’s Flower-pecker — Diccaum erytkrorhynchua, Latham, 

A single specimen obtained, October 1916. Elevation 6,000 
feet. 

946. ITie West-Himalayan Scaly -bellied Green Wood-pecker — 
Oecinua aqwmaiua, Vigors. 

Abundant. Resident. Nesting April and May up to the 
highest elevations hereabouts. Six eggs are a common number 
in a clutch. 

960* The Black-naped Green Wood-pecker — Cheinua oedpUalia, Vigor*. 

Like the last, abundant, but does not ;iscend much above 
7,500 feet. One nest fouod had the entrance only six inchee 
from the level of the ground, the nest-chamber being below the 
ground-line. 
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051. The Small Himalayan Yellow-naped Green Woodpecker -Oeeinus 
chhrohphus, Vioill. 

By no means common. Observed up to 7,000 feet. 

961. The Western Himalayan Pied Woodpecker — Deridrocoptut hitMLlay--- 
tnsis, Jard. and Selby. 

Fairly plentiful. Found up to 8,000 feet elevation. Resident. 
Eggs usually four. 

967. The Fulvous-breasted Pied Wood-pecker — Dendrocopua mocu, 
Vieill. 

Dodsworth obtained this species near the Ashni River, Patiala 
State. Elevation 3,500 feet. 

969. The Brown-fronted Pied Woodpecker — Dendrocopua auriceps 
Vigors. 

Abundant everywhere up to about 7,600 feet. Nests in April 
as a rule. Eggs, generally four in a clutch. 

986. The Golden-baokod Woodpecker — Brachyptemua aurantiua, Linn. 

Dodsworth obtained one specimenin Hhagrat State. Eleva. 
tion 8,000 feet. 

996. The Great Slaty Woodpecker — Hemilophtia ptUvendenliay Temm. 

Dodsworth ebserved a party of those Woodpeckers in August 
1907, vide Journal, B. N. H. S., Vol. XXL, No. l,p. 263. 

1001. The Speckled Piculet — IHcumnua innominatus^ Burton. 

Not uncommon. Often found close to the ground climbing 
up dwarf bamboo or course grass. Ascends to 6,000 feet 
elevation. 

1003. The Wryneck — lynx torquilla, Linn. 

Only a single specimen (male) obtained, 30tb April 1916. 
Elevation 8,300 foot. Dissection showed that it woidd soon have 
been breeding. I have never heard its call in those bills and 
think the individual must have come some way out of its course. 

1006. The Great Himalayan Barbot— 3/c^a/cpwia Swinhoe. 

Common. Its wailing cry its hoard in every wooded ravine 
up to 8,000 feet. Nesting season April to June. 

1009. The Lineated Barbet — Thereiceryz linecUuji, VieilL 

Found in the lower valleys up to about 3,600 feet of elevation. 
Common, 

1012. The Blue-throated Barbet — Cyanopa aaiaticUf Latham. 

Uncommon, Observed up to 6,7(J0 foot (Dodsworth.) 

1019. The Crimson-breasted Barbet — XarUholcatna hcem'Uocephala, P. L, 

S. Mull, 

Observed but rarely in the lower hills up to 2,(X)0 feet, March 
1912. 

1026. The Common Indian Bee-eater — Merfpa viridia, Linn. 

Ascends the hills to 6,000 feet. Breeding down on the banks 
of the Sutlej, June 1913. Elevation 2,v00 fo»-t 

1027. The Blue-tailed Bee-eater . — Mtfopa phiHppimtaf Linn. 

In October 1915, 1 saw a large flock fly overhead, their call notes 
first attracting my attention. 1 record this with some hesita- 
tion, but at the same time I may mention I am well acquainted 
with this species in the Plains where I have taken its eggs. 
The birds were certainly boo-eaters and the notes \ hoard were 
those of 3f. philippinus. Elevation 8.600 feet. i made a note 
at the time regarding the meteorological conditions, which were 
misty and monsoony. 

1034. The Himalayan Pied Kingfisher — Ceryfe iugubna^ Vigors. 

A conspicuous bird on the large rstreams up to 4 (K)0 feet. 
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1085. The Common Kingfisher — Aleedo iapida, Linn, 

Ascends the hiil-streezns np to 5,500 feet. Not unoommon, 
1044. The WhitO'^breasted Kingfisher — Halcyon smymcncU, Linn. 

Oooasionally ascends to at least 5,000 feet. Unoommon, 
1062. The Common Grey Hornbill — Lophoceroa bitoatfia, Scop. 

Not unoommon in the jungles above Kalka. Goes about in 
small flocks. Observed up to «S,500 feet elevation, 

1066. The Buropean Hoopoe— Upupa apopa, Linn. 

Found in summer up to at least 8,000 feet. Frequents the 
barer hill-sides. Lays April, May and June. Common. 

1068, The Alpine Swift — Cypaelua meiba, Linn. 

Large scattered flocks are frequently to be seen in Spring and 
Autumn. Departs usually about the end of April, returning in 
Ootober, 

1072. Blyth’s Whitc-muiped Swift — Cypaelua leuconyx, Blyth. 

During the month.of April 1917, which 'was unusually cold, 
large numbers wore seen. Elevation 6,000 feet — 8,000 feet. 

1076. The Common Indian Swift— Cypaelua offinia, Gray and Hardw. 

Abundant as a breeding species in Simla. Arrives beginning 
of March and immediately commences breeding operations. 
Another brood is reared during the monsoon, July to September. 
Not observed above 7,000 feet. 

1077, The 'White-necked Spine-tail — Chatura nudipee^ Hodgson. 

This bird must bo considered very rare in these parts. I have 
only seen it twice, on each occasion a pair. The last time was 
when Mr. C. H. Donald was with mo. May 1918. Elevation 
8,000 feet. 

1082. The Himalayan Swiftlet — Collocalia brevirostriB^ McClelland. 

Dodsworth obtained one in February 1913. Elevation 4,000 feet, 
1090. Franklin’s Nightjar — Caprimvigua monticola^ Franklin. 

At a favourite spot which 1 used to visit almost every week 
during May and Juno, 1 used to hoar the note of a Night jar, but 
could never get a good view of it. On describing the note to 
Mr. B. B. Osmaston he had no hesitation in ascribing it to this 
species. Elevation 8,000 feet. 

1095. The Jungle Nightjar— (7aprimt4/jFtw indicuay Latham. 

Common on the barer hill-sides contiguous to jungle. As- 
cends to 6,000 feet. 

1104. Tho Cuckoo— Cuctdua canorua, Jjinn. 

Abundant in the lower valleys up to 6,000 feet though I once 
procured a male above 8,000 foot. Arrives end of March or 
beginning of April. The commonest fosterer is L. erythronotus, 
but it also viotimsies Bush-chats and Pipits. Occasionally it 
must also use the services of Bulbuls, for one egg taken in a nest 
of M: leucogenya was identified by Mr. E. C. Stuart Baker as 
pertaining to this species. 

1105. The Himaiayan Cuckoo— Gucltis aaiuralua, Hodgson, 

Not nearly so plentiful as the last species. Ascends to at 
least 8,600 feet. First heard in April ; all hav^ ceased calling 
by the end of June. Eggs found in nests of Pallas’s WiUow- 
Warbler and the Large Crowned Willow- Warbler, the former 
slightly speckled, the latter spotless white. A young one found 
in a nest of Crypbohpha xanthoaeMata, 

1107. The Indian Cuckoo— mkropicrua, Gould. 

Occasionally heard. Probably commoner at the lower eleva* 
tions. 



A LIST OF BIRDS FOUND IN TJBLE SIMLA HILLS. 6l5 


1114. The Banded Bay Cuckoo — Pin(hoeoryx sonneraH, Laihanl. 

Only once observed. Some White-cheeked Bulbuls were 
persistently attacking it as it perched on the tops of cactus 
bushes. 1 got a good view of it through my glasses, but it was 
too wary to allow me to approach within gunshot. Elevation 

5.000 feet. 

1118. The Pied Crested Cuckoo — Coecffstea jacobintLS, Bodd. 

Very common in the cultivated areas up to 6,500 feet, and 
occasionally found as high as 6,000 feet. Much given to wander- 
ing at night. I have heard it calling at II p. m. at the latter 
elevation. Usually victimises T, lineatum in these parts. 

lLi8. The Rose-riugod Paroquet — PcUcBornia torquatu8f Rodd, 

A male procured by Dodsworth in the lower hills. Elevation 

8.000 foot. 

1189. The Western Blossom-headed Paroquet — Palceomia cyanoce- 

phaluSf Linn. 

Occurs in these hills up to 5,000 foot at which elevation I 
found it nesting in 1918. 

1141, The Slaty-headed ‘Paroquet — Pdlct&mia achiaticepa, Hodgson. 

A common woodland species. Does not appear to ascend 
above 7,000 feet. Most eggs are laid in April. 

1138. The Himalayan Wood-Owl — Symium nivieola, Hodgson. 

Not uncommon in and around Simla. Dodsworth was, 1 
believe, the first ornithologist to find the egg of this species. 
The particular nest*’ he took that egg from was placed in a 
small cave in a clifT. Since then 1 have found several ** nests** 
all of which were in holes in trees, varying from 10 feet, to 85 foot 
from the ground. The eggs are two or three, perhaps more 
often the latter number. These are laid from the middle of 
March to the second woek in April. Six eggs average 1 *886 X 
1*583 inch each. This owl has quite a variety of notes besides 
the usual ** Who-hoo’*. One is a peculiar squawk which can 
easily be imitated by placing a blade of grass between the two 
thumbs of one’s hands and blowing sharply on the edge of the 
grass-blade. Another is very similar to the note of the 
domestic pigeon when he is showing off before the female. 
Barely more than one young one is reared to maturity. 1 have 
never found anything but rats in the nest-hole. Numbers of 
pellets found near their nests and under their rooting-places 
have never contained remains of birds, A really useful bird. 

1160. The Brown Wood-Owl — Symium iridrani, Sykes. 

This grand owl must be considered very rare about Simla. 
1 have twice found its nest, in each case in a hole in a tree. 
On the first occasion there was only one egg on the point of 
hatching, 29th April. The second nest contained two young 
about a week old on the 14th April. 1 have only heard this 
owl using two different cries. The first is very much like that 
of the male domestic pigeon. The others is a low, sonorous 
squawk. The latter is a note of alarm, 1 am inclined to 
think. No notes regarding food of this powerful bird, but one 
would imagine it capable of taking a pheasant or even a fowl, 
with ease. One e|^g measured 2*15 x 1*74 inches. 

1175. The Spotted Hmalayan Scops Owl — 8cop$ apilooephahup 
Blytlu 

Fairly plentiful in the Oak and Rhododendron forests up to 

8,000 feet. Usually lays in April. 
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1183* The Large Barred Owlet— CS^«c*d»uiii cuoiUoideSf Vigors. 

Like &e last species, but does not ascend much above 7,000 
feet. Eggs are laid end of April and beginning of May. 

1184. The Jungle Owlet— Olatictdtttm rodiofum, Tiokell. 

Only observed in Suket State where it was fairly common at 
3,000 feet. 

1186, The Collared Pigmy Owlet— OZaiictditem hndki, Berton. 

Neither common nor uncommon. Found up to at least 8,600 
ft. Frequently to be seen on the move during the day>tmie. 
A female shot 28th April contained an egg almost ready for 
expulsion. 

Its note is “ Hoot-ootoot-ooi”, 

1190. The CinerouB Vulture — Vultur monaehus, Linn, 

So rare that it might almost be omitted from this list. 
Dodsworth came across it on two or three occasions and 1 have 
seen it once near Billaspur, elevation 2,600 ft. 

1 191 . The Black or King Vulture— cdvus, Scop. 

Fairly common up to 8,000 ft. Breeds up to at least 6,800 ft. 
Several nests examined, in each instance these were placed 
on the flattops of Deodars {C, deodara). All the nests were 
solitary, built of fine and coarse sticks and lined with dry 
grass-tufts. Most nests contained young in April, but I secured 
one egg, almost ready to hatch, on the 8th of that month. 

1193. The Himalayan Griffon— (7^ hinudaytnsiSf Hume. 

Perhaps the commonest vulture found round Simla. Breeds 
on cliflfs. Most eggs are laid in .January, 

1196. The Indian White-backed Vulture — Pseudogyps bengahnsis, Gm. 

Another common vulture in these hills. Large congregations 
are frequently seen below the Simla slaughter-houses. Ascends 
to 8,000 ft. Dodsworth found it breeding above Kalka up to 
3,600 ft. of elevation. 

1197. The Smaller White Scavenger Vulture — Neophron ginginianus, 

Latham. 

A partial migrant. Numbers are seen about Simla during 
the summer but nearly all descend to the lower hills in winter. 
Lays in May. Eggs one or two. Nests on cliflfs. 

1199. The Bearded Vulture — Gypaeius barbatus, Linn. 

This grand bird is a not uncommon resident about Simla. 
Usually it will be observed sailing round the hills at no great 
elevation from the ground but at times will be seen soaring 
gracefully at great heights. As the breeding season approaches 
a pair will be seen playing in the air when after a certain amount 
of flapping they grasp each others talons and come tumbling 
towards earth, only releasing their grip when within a few yards 
of it. They pair on the rocks near their nest. Eggs, one or two, 
are laid from December to March. A very silent bird, though 
rarely it gives vent to a squeal. Never seen on a carcase. 

1200, The Golden Eagle — AguUa chrysaetus, Linn. 

A single specimen observed at an elevation of 10,000 feet, 
near Narkanda. Mr. 0. H. Donald assures me he has often 
seen this species about the same locality. 

1202. The Steppe Eagle— d^oactafa, J. E. Gray. 

A common cold season visitor. Appears towards the end of 
October, leaving again in March and early in April. 

1207. Bonelli’s EeLgle-^Hiemetus faeiatus, Vieill. 

Rare. During ten years’ observation 1 have only seen it on 
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very few occasionB. Probably it becomes less rare nearer the 
plains. 

1208. The Booted Eagle — Hieraetua pennatua, Gmel. 

A single specimen was observed during Sept. 1918. Elevation 
10,000 feet. 

1210. The Black Eagle — IdimUtua malayenaia, Ueinw. 

Excessively rare. Only observed on one occasion, June 1917. 
It was then beating slowly over forest, pursued and buffetted by 
all the Drougos in the vicinity. Elevation 7,000 feet. 

1213. Hodgson's Hawk-Eagle — Spizaetua nepaUnais, Hodgson. 

Not uncommon. UHually seen hunting in pairs over dense 
forest, or seated on trees commanding a good aspect of the 
surrounding jungle. Breeds in February and March, both on 
cliffs and large trees. Eggs one or two. 

1216. The Short- toed Eagle — Circaetua galUcua^ Gmel. 

One observed hovering over the bare hillside at Kiifri, while 
[ was watching it through my glasses two Hobbies and a Kestrel 
repeatedly stoo))ed at it. Elevation 8,000 feet. 

1217. The Crested Serpent-Eagle — Spilomta cheela, Latham. 

A few pairs breed in well-wooded and well-watered nullahs 
round Simla. Lays about the end of March and beginning of 
April. Breeds up to 6,500 feet. 

1223. Pallas's Fishing-Eagle — Haliatina Itiicorijphm^ Pall. 

I was surprised at seeing a specimen of this Eagle soaring 
above the hills between Theog and Mattiana. Elevation 8,000 
foot. 

1228. The Brabminy Kite — Haliastur indm, Bodd. 

One or two are to be seen every year about the Ashni River, a 
few miles below Simla Elevation. 5,000 feet. 

1229, The Common Pariah Kite — Mihnia govinda, Sykes. 

Abundant in the immediate vicinity of Simla up to 8,000 feet 
of elevation. Breeds March to June. 

1-32 The Black-winged Kite — EUmus cttruieuaf Deaf. 

Only observed on one occasion, September 1912, at an eleva- 
tion of 4,500 feet. 

1235. The Hen-Harrier — Circna cyanaua, Linn. 

Appears in October in fair numbers. Usually soon quarter- 
ing the open hill-sides. Departs in March. 

1237. The Marsh Harrier — Circus aruginoaua, Linn. 

Seen only on one occasion, May 1918. Elevation 8,500 feet. 

1239. The Long-legged Buzzard — JSuieo ferox, S. G. Gmel. 

Fairly abundant in the winter months. Usually commenc- 
ing to appear in October, leaving in March. 

1244. The Shikra — Aatur badiua. Gmel, 

Uncommon ; one or two are seen each season. Dodsworth 
shot one at 6,700 feet of elevation. 

1247. The Sparrow-Hawk — AccipUerniauSf Linn. 

During migration Sparrow-Hawks are not uncommon but as a 
breeding species must be accounted rare here. I have only 
found two nests. One contained three very hard-set eggs, the 
other three nearly fledged young ones. I shot the male bird 
from the flrst and it appears to agree well with Blanford’s 
desoription of this species in the Fauna" B. I. Vol. Ill, 
page 402. Another male I have, also appears to agree with 
Blanford’s description, but Mr. C. H. Donald, to whom 1 showed 
these two skins, considers them very dark on the upper plumage 
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and unlike the Sparrow-Hawks he has been used to seeing in the 
Kangra District and elsewhere. Since he drew my attention 
to this difference 1 have looked up my notes when these birds 
would be migrating and carefully recalled to memory whether 
they were pale or dark specimens, and am confident in saying 
that during the migration season the great majority (males) 
seen were the pale race. Birds seen in May and June were 
invariably of the darker race and at that period would be breed- 
ing. Hence, as Mr. Donald says, it looks as though the latter 
is a local, non-migratory race, in fact Burae’s ^nalanoae^stuti, 

1255. The Shahin Falcon — Fako pertgrinatoTf Sundew. 

A rare resident. 1 know of only two pair breeding and 
frequenting the neighbourhood of Simla. Its eyrie is always 
placed on a ledge in some almost inaccessible precipice. The 
eggs, two or three in number, are laid m March and April, and 
in four instances when I have taken the eggs these have reposed 
on the bare earth. 

12r)7. The Luggar Falcon — Fako jugger, J. E. Gray. 

A pair found breeding in a cliff on the banks of the Sutlej 
near Bilaspur, March 1912. Elevation 2,000 feet. 

1260. The Hobby — Fako miJbibvieo, Linn. 

Not uncommon on migration and a few pair remain to breed. 
I have thrice found the nest, twice with young and once with 
Journal” Vol. XXIIl, No. .3, page 679 and 
Vol. XXIV, No. 2, page 369. Breeds in June. Its food consists 
principally of coleopterous insects but I have on more than one 
occasion seen it take swifts (C. affinia), 

1266. The Kestrel — Tinnuncidui aUtvdariuSf Linn. 

Kestrels arc common throughout the year but whether those 
that breed with us are replaced in the winter by others from fur- 
ther North it is impossible to say. Lays in April, May and June. 
Most nests were between 6,000 feet and 7,000 feet, but 1 have 
one clutch of eggs taken below 6,000 feet. 

1283. The Kokla Green Pigeon — Sphmourus apenwruSf Vigors. 

A common breeding species. Arrives April when its peculiar 
call is heard in every heavily wooded Oak ( Q. dilaUUa ) forest 
up to about, 7,000 ft. Very few are seen after August. Breeds 
in May and June. One nest contained throe eggs. 

1291. The Bronze- winged Oovo^-^Chakophapa indica, Linn. 

Dodsworth obtained specimens of this species at 8,600 ft. 
elevation in February 1918. He opined that it was tolerably 
abundant. 

1292. The Indian Blue Rock-Pigeon — Cohmha inUmnedia, StriokL 

Breeds in a few secluded cliffs. 1 have seen it nesting in the 
same cliff as Qype MmeJayenaia and again in close proximity to 
Oypatua hoAHUua. Elevation 6,000 feet. 

1298. The Blue Rock-Pigeon — Cohmha Kvia, Bonnaterre. 

Dodsworth obtained specimens of this species, together with 
hybrids between this and the last species, from a flock he came 
across dnrin^ebmary 1918. Elevation 4,000 ft. 

1298. The Eastern Wood-Pigeon — Pakmbua caaidia, Bonap. 

During some winters large flocks are seen. Most have retired 
further North by the end of March but occasionally a few 
remain till mid-April. 

1806. The Indian Turtle-Dove-- Bversm. 

Very common in forest up to 8,500 ft. elevation. 
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1807. The Spotted Dove — Turlur mratmtii, Gm. 

Also very common. Freqaents cultivated tracts up to 6,000 
ft. elevation. 

1309. 'rhe Little Brown Dove — Turiwr camhayensis, Gm. 

Occurs up to 5?, 000 ft. 

1810. The Indian liing-Dovo — risoriust Linn. 

Not uncommon about the cultivation up to 6,000 ft. 

1821. The Common Peafowl — Pavo eristaius, Linn. 

Not uncommon up to 5,000 feet, but rarely seen above 6,000 

feet. 

1828. The Common .fungle-fowl — Oallus ferrugineus, Blytli. 

Common in the outer hills up to 4,000 feet of elevation and 
Mr. £. C. Stuart Baker mentions a clutch of 8 eggs which he 
received from Dodsworth taken in Simla. J. B. N. H. S. Vol. 
XXV, No. I, page 8. 

1383. The Cheer Pheasant — Caireua wallichi^ Hardwicke. 

Only found in a few favoured localities about Simla. During 
the early part of 1917, a young sportsman ht^re shot a beautiful 
male, hybrid between this species and Oennceua albioriatcUvs which 
is now in the Society’s museum. 

1384. The Koklas Pheasant— Pucrosia macrolophaf Gray. 

This splendid sporting bird is fairly plentiful in the Deodar 
forests between 7,500 and 8,500 feet. Its usual haunts in the 
shooting season are the more or less open forests where there 
is a good growth of grass, and except when disturbed appears 
to shun tlio dense undergrowth. In the breeding season the 
reverse is the case. Lays during the last week in April and the 
beginning of May. Pahari name, ** Plaash.” 

183(i. 1’he White-crested Kalij Pheasant — Genncma ablicriskUus, Ogilvie 
Grant. 

Found in almost every ravine where there is suiFicient under- 
growth to afford it cover. Most eggs are laid in May and June. 

1342. I'he Monal— Temm. 

Scarce until one gets at least 80 miles out of Simla. 

1845. The Western Homed Pheasant — Tragopan melanocephabiSf Ogilvie 
Grant. 

Very rare. A few are shot in most seasons towards Kotgarh 
above 9,000 feet. 

1355. The Common or Grey Quail — Coturnix comtnuniey Bonn. 

I have shot it when out after Chukor but consider their occur- 
rence rather exceptional. Elevation 4,000 feet. 

1357. The Jungle Bush-Quail — Perdicula aaicUica, Adams. 

Not uncommon in the lower scrub-covered hills up to 3,000 
feet of elevation. 

1862. The Common Hill-Partridge — Arborieola iorqueola, Gray. 

Such an arrant skulker that it is considered scarce. This, 
however, is by no means the case, it being tolerably plentiful 
wherever there is an abundance of dense undergrowth. Obser- 
ved up to 8,600 feet. 

1370. The Chukor — Caccahia chiicar, Blyth. 

Fairly plentiful in suitable localities, f.s., the bare stony 
hill-sides, more or less dotted with low bushes, generally near 
cultivation. From 4,000 feet of elevation, upwards. 

1372. The Black Partridge— jPmncoltntts vuglaria, Steph. 

Found everywhere except in high forest. Its favourite haunts, 


88 
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however, are in the vicinity of villages. Occurs up to 8,600 feet 
near Simla. Breeds June and July. 

1375. The Grey Partridge — FrancoUnua pondkaianua, Steph. 

Occurs up to about 4,000 feet of elevation. 

1884. The Indian Button*Quail — Tumix ianki, Blyth. 

In July 1918 1 procured one of a pair seen. This is the only 
record of this species. Elevation 6,600 ft. 

1393. The Eastern Baillon*s Crake — Ponana puaiUa, Oates. 

One was caught in one of the European shops in the Mall. 
It was kept in a cage for a week and was given to me when 
it died. 

1405. The Coot — Fulica ofra, Linn. 

A single record only. This specimen was caught by one of our 
dogs when out after Chukor. Novation 4,000 feet. 

1431. The Red-wattled Lapwing s tndteiis, Sharps. 

Occurs in small numbers along the streams up to 6,000 feet of 
elevation. 

1460. The Common Sandpiper — Tetanus hypoleucus. Temm. 

Common along the streams during migration. 

1462. The Green Sandpiper — Tetanus ochropus^ Temm. 

Same as the last. 

1466. The Greenshank — Tetanus ghilis^ Bechst. 

Observed at a small pond at 7,000 feet of elevation. Often 
beard flying over at night during migration. 

1482. The Woodcock — Scolo^^ rusHcola, Linn. 

Not uncommon during the cold weather. It is not improbable 
that a few remain to breed as I have on two occasions flushed it 
during the month of June. 

1526. The Cormorant — Phalacrocorax cavho. Linn. 

While marching from Bilaspur to Sukot in March 1913 I saw 
several cormorants, which, judging from their size, I attributed 
to this species. 

loo5. The Common Heron— Ard^ cinerea, Linn. 

Occasionally seen and heard on migration. 

1565. The Pond Heron — Ardeola grayi. Hume. 

Only one record— a single bird seen at the Ashni River, 
8 miles from hero. Elevation 4,000 feet. 

1579. The Grey Lag Goose —Anser ferus^ Schaotf. 

A flock of about 200 birds flow over Simla on March 4th, 1918 
Their well-known call attracted everyono^s attention. 

1588. The Ruddy Sheldrake — Caaarca rtUiUa^ Bonap. 

A small party were seen on the Sutlej in September 1909. 

1601. The Garganey-^tiergrusdtt/a cireiu, Steph. 

Three were shot from a small flock at the beginning of 
September 1909. They were feeding in a small marsh on the 
banks of the Sutlej. Elevation 2,600 feet. 

1602. The Shoveller— clypeaia, Boie. 

At daybreak while locating Chukor two flew over out of 
gunshot. They appeared to be making straight for the plains, 
September 1912. Elevation 4,000 feet. 
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SOME SOUTH INDIAN COCOIDS OF ECONOMIC 
IMPORTANCE, (a) 

BY 

T. V. Ramakrishna Ayyar, B.A., F.E.S., F.Z.S., 

Ag, Government Entomologist, Madras. 

Agricultural College and Research Institute, Coimbatore. 

The economic importance of Coccidce (scale insects and mealy 
bugs^ needs no special mention — especially in tropical countries. 
Though this is well known in tropical America, Australia and 
South Africa, the fact is not so well realised in India. The causes 
that contribute to this paucity of our knowledge regarding this 
group of insects are many. In the first place these insects have a 
partiality for fruit trees, garden shnjbs, and hot house plants, and 
in India there is hardly anything compared to the extensive fruit 
i‘ultivation and horticulture found in those countries. Except on 
the hill ranges where some attempt is nowadays being made to 
grow fniits, and around some big cities where nursery men ply 
their trade, there is nothing worth the name of fruit eulture any- 
where in the plains ; this is specially the case in South India. 
Secondly, though several species of Coccids are found in India, 
except in a few cases damage to the ordinary (mltivated crops by 
these insects is veiy little, compared to others like beetles and 
caterpillars with which agriculturists are more familiar. 

But nowadays, however, there is a tendency and desire on the 
j)aiii of both Eui’opean settlers and Indian landlords in different 
parts of India to take to gardening and fruit culture in addition to 
the time-honoured custom of growing only the staple food and 
industrial crops. To these prospei’tive gardeners and orchardists a 
knowledge of the Coccids of the country — especially of those forms 
which are of some economic importance — will, J believe, be of 
some use and it is chiefly with this idea of contributing a little in 
this direction that this paper is read. 

In the course of a systematic study of the species of this in- 
teresting group of insects found in South India, I have had 
chances of noting some forms which, judging from their present 
status, bid fair to play some prominent part as insects of economic 
importance in course of time. At present most of the species are 
found confined to various wild trees and shrubs, and some of the 
well-known fruit pests of the group so far known in the country 
have not as yet spread sufficiently to attract any serious attention. 

(a). This ig a paper which was read at the Indian Science Gonirrestii Lahore, in 
January 1918. 
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Bat as the area under fruit is increasing gradually and forests are 
cleared for cultivation, several of these forms might, under favourable 
circumstances, transfer their activities not only to fruit trees and 
garden plants but even to food and industrial crops grown in the 
fields. Nor do the chances for wider distribution stop there ; nursery 
men and fruit vendors have begun to import fruit * and nursery 
stock from foreign countries and this will be another important 
medium for the importation of some of the well-known scale pests 
from abroad. In this manner Coccids have good opportunities of 
coming into more prominence in the future. 

1 have in this paper attempted to list those forms which have 
so far been noted to be of some economic importance and a few 
which show promise of playing the role of pests in due course. So 
far I have noted about 129 species of Coccids inhabiting South 
India and of these I have selected the following 88 which are of 
economic impoi*tance and therefore deserve some attention. 

Family — COCCIDiE. 

Sub-family — Diaspin^ic. 

1. Chimaspia viHSt Qreon.*^ 

Found on Mango in Bangalore, Coimbatore and at the foot of the 
Nilgiris. The female scales are white and more or less transparent and oval 
in shape, the male puparia are small and snowy white. The insect is found 
in oolonies on the foliage and infested leaves turn into a pale sickly 
yellowish colour. It is not at present a very serious post but it is not 
unlikely to be so. The alternate food plants on which this insect has been 
noted are Vitin lanceolaria, Elaaynua lat{folxa and occasionally Loranthua. 
Mr. Green who has studied the insecty in Ceylon says ** should the grape 
vine be ever cultivated largely in Ceylon, this insect might prove a rather 
serious pest.” The remark applies equally to South India. 

2, Diaapia echinocacti — Bouche.* 

This is the prickly pear scale. Found in Coimbatore and other localities. 
Tlie small pale whitish brown oval scales are found in patches on the 
prickly pear. The colonies are especially numerous near the branches of 
thorns and flower buds. During the summer months the insect mnltiplies 
enormously and considerably checks the vigorous growth of this undesirable 
weed, but it has not begun to play a very important role as a natural enemy 
of the prickly pear. 

3 . Hamkhionaapu aapidiatm 

This insect has been noted on a variety of plants till now. On pepper 
leaves and berries in Malabar, on Ceara rubber leaves on the Nilgiris, on 
Citrus leaves in Godavari, on Jak leaves in Mysore, on Ficus leaves in 
Coimbatore and Ooooanut leaves in Malabar. The female pupariiim has an 
irregolar elongated shape pointed atone end and more or less dilated at the 
posterior end. Has a brown colour. The male puparia are small, narrow, 
and clear white in oolonr. It is oprious that in certain cases males predo- 
minate and in others only female scales are found. 


^ KoTB.—An the species with an asterisk werenamed hy Mr. B. B. Oreea« 
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This inieot is important from an economic point of view as it has been 
noted on a variety of plants in different places and in some causing an ap- 
preciable amount of damage. Has been noted to cause severe damage 
to young arecapalms. 

4. TlemichionaspU theca , Mask.* 

This insect resembles * H. aspidistree ’ very closely. The male scales are 
arranged on the leaves in definite groups and are often found far more 
numerous than the female scales. Found on pomegranate leaves — Coimba- 
tore and Tea in Assam. In Assam it is often found to be serious especially 
on young tea bushes. It is likely that the insect is present in the tea 
districts of South India also. 

/3. Aspidiotua destructor. Sign.* 

Found on cocoanut leaves all along the West Coasts in Tinnovelly and in 
Coimbatore. The transparent yellowish white oval scales are found in large 
patches on fronds that are badly infested. In some places some appreci- 
able damage is done by this insect. The effect of tlie infestation consists 
in the leaves getting faded and shrivelled up and the colour turns to a 
sickly pale yellowish white. The insect has also been noted on pex’per, 
Para njbber, Loranthus^ etc. 

6. AspidiotuH camelUctj Sign.* 

This is the well known 'yellow bark louse ’ of tea. The scales are oval 
and have a pale yellow colour ; they resemble small oyster shells over- 
lapping one another. Noted on elm in Ootacamund. Also recorded on 
OreviUea, Cinchona, and Michelia in Ceylon. This is often a bad pest of 
young tea on the Nilgiris ; in these cases the upper shoots are covered over 
by the scales and killed outright. The 8calc3S can be easily made out on 
infested plants due to their conspicuous ap|)earance, 

7. Aspidiotus {Chryaomphatwi) anranlii. Mask.* 

This is the citrus red scale of American states, but it has not yet become 
so serious a pest in India. Has been found on Rose bushes, Malabar, and 
on Jasmine leaves, Godavari District. I have not yet found it on citrus in 
South India. It has been recorded on Agave, Pomelo and Orange plants in 
Oeylon. This is evidently one of those insects regarding which orange cul- 
tivators may be warned. On rose bushes it is found very bad, killing shoots, 
stem and leaves of infested plants. The circular greyish brown transparent 
scales cover the shoots and foliage in masses. 

8. Aspidiotus ficus, Ashmead.* 

This is another well known insect and has an equally wide distribution. 
The small more or less conical purplish scales are often found crowded 
together on citrus loaves. Noted on Ficus in Anantapur Mango in Coim- 
batore, Citrus in Malabar and Nilgiris and on Pandanus in Cochin. This 
has not been found to be* so bad as ' A. aurmtii* 

9. Mytilaspis piperis, Green.* 

This is the only species of the gontis of mussel scales that has been found 
to be a pest so far. It is noted on black pepper infesting the tender vines 
and the foliage in North Malabar and Wynaad. In some plantations in 
Wynaad and Travsnoore severe damage has been recorded. An infested' 
vine cannot easily be made out as the colour and general appearance of the 
scales resemble the corrugated surface of the vine. 
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Sub-family — Lxoakiinjk, 

10. Pulvinaria psidii. Mask.* 

This is one of the most important of Coccid pests at present known in 
South India. It is popularly known as the ' Quava mealy scale.’ Though 
it is very often found bad on the guava plant it has been noted to do 
damage to a variety of others^ the chief of them being coffee, tea, mango, 
CUrw and Morinda. The young and fairly mature scales are bright green 
in colour more or less resembling the green bug of coffee, but &e mature 
female throws out a white ovisac and this is found in numbers on badly 
infested plants. A black mould also forms in course of time and gives 
a completely blighted appearance to the plants affected. It is found 
throughout South India especially in the hill plantations. 

11. Ihdvinaria maxima. Greon.* 

This is also a destructive species almost chiefly conflnod to the Margossa 
(nim) tree and found in most parts of South India chiefly in and around 
Coimbatore. Almost throughout the year the pest can be found on trees 
in varying numbers. A badly infested tree shows all the stages of the 
pest in numbers ; the male piiparia are small and white and cover the whole 
surface of the plant, leaves, shoots and stem. The adult females are pale 
brown leathery objects generally found attached to the tender shoots and 
stems ; when about to oviposit they spread themselves to the loaves and 
branches and deposit the long curved ovisac so conspicuously seen on 
infested plants. The adult males are tiny delicate two winged creatures 
with a pair of long processes at the tail end. A small lady bird beetle 
is also found predacious on this scale. The common black ant *Cam- 
ponoius compreasa* visits the scale in colonies, and nests of this ant aro 
found underneath these trees. The insects throw out so much secretion 
that the ground below becomes completely wet and the foliage of the lower 
branches becomes covered with black soot giving the characteristic 
blighted look. There is every likelihood of this insect spreading to othc*r 
plants and trees also. Recently mulberry plants were found attacked in 
Coimbatore. 1'he insect was first described by Green from Javanese speci- 
mens collected on Erythrina lUhasperma. 

12. Pulvinaria theapesice. Green.* 

This species is in structure and habits very similar to the preceding 
species. 1 have noted this pretty bad on the Portia tree {Theapesia 
populnea) which is a very common avenue tree along the coast roads 
of the Godaveri district near Cocanada, Coringa, etc. The long, curved 
ovisacs are very big and prominent and Wnd in masses on the leaves and 
shoots. This was first described from Ceylon on the same plant and has not 
been recorded from India till now. 

13. Creophatea (ictiniformia. Green.* 

This pretty looking reddish brown waxy scale is found on a number of 
plants and though it has not yet assumed the role of a post there are signs 
that it might prove a destructive species. Found on Cocoanut leaves 
(Coimbatore and Malabar), Mango leaves (Coimbatore), on Oauna leaves 
(Samalkota, Godavari), on Fiew (Anantapur) and on Cahphjfi/um leaves 
(^uth Canara). The scale is often found in laiwe colonies along 
unfolded inner surface of the cocoanut leaves in Malabar. On CdhphyUam 
it was found doing some appreciable damage. The octagonal arrangement 
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of the spherioal waxy teat into plates gives this insect an ornamental 
appearance. It is recorded on Lofanihvs in Poona. 

14. Ceroplaaiodea eajani, Mark.* 

Found on Red gram all over South India. It is also found doing some 
damage to the main vines of * DoUchos lahlabt ’ to shoots of Zizyj^w jvjvba 
and the sacred ‘ thulsi ’ plant {Oeimum aanetum). The scales are small and 
oval and covered with white glassy tests of wax. Big patches of these are 
found on Red gram and labiab stems. A species of ‘ Eublemma ’ moth is 
found predacious on this insect. This insect was first described by Maskell 
under the name of *Eriochiton cyani* from specimens collected at 
Madras on Red gram in 1891. 

16. Lecanium nigrum, Neit* 

This is popularly known as * the black scale * and has a world-wide dis- 
tribution. The scales are of a dark shining brown colour and have an 
irregularly oval shape with the dorsal surface strongly convex. The scales 
cover the shoots and leaves in numbers. In Coimbatore it has been noted 
on Cotton, ThespeM pojyidn^i, HygrophUa spinosa. Sandalwood, garden 
crotons, and Hibiicua eactderUua. Sometimes it does considerable damage. 
Some of the Thespeaia, avenue trees in parts of Mysore are bad with this 
post. Besides tho above it has boon nototl on cotfoe, tea, rubber, etc., in 
different parts of India. It is badly parasitised by a chalcid very often. 

16. Lecanium hemisphcericum^ Targ.* 

This is one of the two or three vrell known Coccid pests of South India— 

‘ the brown bug of coffeo ’ and has been noted throughout tho worltl on 
various food plants. Sometimes it is very bad on coffee in the hill planta- 
tions. It also infests tea, guava, cinchona and other plants. Tho scales 
are oval and homisphorical and have generally a reddish brown colour. 

17. Lecanium oleae. Born.* 

A very convex purple brown scale with prominent ridges on the surface. 
This IS not so coiiunoii as the two previously mentioned species of ^lecanium' 
It is found on Tamarind fruits and stalks and on Byrgrophiia apinoaa (Coim- 
batore), on coffee (Coorg), and on Sesbania and Thespesia (in the Bellary 
District). This is the common * olive scale’ of European countries. 

18. Lecanium virvJp^ Green,* 

Among coccid pests so far knowm in Houth India this insect appears to be 
one of very great importance as a pest. It is popularly kuown as the * green 
bug ’ of coffeo and tea in the hill plantations of South India and a good 
deal is on record regarding this insect. Besides coffee and tea which it 
regularly infests it has been noted on Aegh and Carissa (Coimbatore) and 
Guava, Citrus and Tlumeria acuiifdia on the Nilgiris. It is often found 
together with the * brown scale.’ 

19. HemUecanium inibricana. Green.* 

This scale is of a fairly big size about across and has a rough circular 
shape. The dorsum is slightly convex. In colour the scale is dirty brown 
and in many cases very closely resembles the stem of the host plant. 
Noted on * Jairopha mult^da^ and Ailanthus exceisa (Coimbatore) and 
Cedar (Shevaroys). It has been noted before on Ficus sp. and Bed cedar 
an Mysore $ on these trees it is a pretty bad pest. Masses of the scale 
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and its young are found completely covering the stem and shoots of the 
host plant and this gives a glistening white appearance to the stem* A 
black mould follows the attack and the tree suffers to an appreciable 
degree. It is probable that this insect might in coarse of time assume the 
status of an important pest of some of our valuable trees. 

Sub-family — DiK^TYLoriiNiW . 

20. Dactylopim indicut. Qreen*. 

This is the well known wild cochineal insect producing the beautiful ' 
purple dye. Though this is not commonly found I found it pretty 
abundant on the prickly pear plant in parts of the Godavari district. The 
soft mealy covered females are found orowdod together on the surface of 
the prickly pear foliage, and the male puparia which are shining white 
small cocoon shaped objects are also found clustered near the thorn 
bunches. The insect seems to effectively destroy prickly pear of the species 
OpwUia fnonaeantha though my efforts to inoculate the same on the common 
South Indian species *OMleni* did not meet with success. The dye got out 
of this insect is a brilliant purple one. 

21. Vseitdocjoccua ciiri, Risso. 

A well known mealy bug found throughout the world and doing serious 
damage to different plants in various countries. It has over forty host 
plants. 1 found it bad on Cocoa plants grown in the Government gardens, 
Kallar (Nilgiris). Large white patches of this bug were found covering the 
growing pods. It has been noted before on Coffee seedlings in Mysore 
and Ooorg. 


22. Bseudococcua virgatu9^. 

This is another mealy bug very commonly found in South India infesting 
a variety of garden plants such as croton, tomato, SeshaniQy Ifibiscvs (in 
Coimbatore), Cambodia cotton (in South Aroot), etc. 

23. Paeudococcua sacchariy CkJL t 

This mealy bug is found infesting the inner surface of the leaf sheaths 
of the growing paddy plant. Sometimes this does considerable damage 
to paddy in parts of Trichinopoly and Tanjore. It is known as the 
* choorai ’ disease on paddy. Infested fields show isolated patches of 
plants drying up. 

24. Paeudococcua con/mbcUua, Green. (MS name only.)^ 

This is another destructive mealy bug which produces large masses of 
white mealy matter. Noted on Jak (in Malabar), On citrus shoots and 
fruits (in Godavari District), and on Cotton plants (Coimbatore). The 
shoots and fruits of the host plants are covered over with thick masses of 
the white mealy matter under which the bugs live. In Malabar the red ant 
Oecophylta visits the colonies of the bug on Jak. Not recorded before from 
India and no description of the species has yet been published. 

25. Phenacoccua inacIUuaf Green.* 

A mealy bug fonnd doing damage to Brinjal plants all over South India. 
Generally found appearing on plants which are fairly old and have been in 
the field for a pretty long time. Attacked plants show the leaves covered 


t Named by Prof. Newstead. 





I'HKN \r(K’(M’S INSDLITI S, (ir. 
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ANOMALOrOccus iNDicus (nov. Bp.) Green. 

A. — Babul branch infested with scales and visited by the black ant 

B. — Female and male puparia magnified, two views of the former are shown (magnified.) 
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•ovor by white patches, containing colonies of this mealy bug. It has not 
been found to attack any other oiiltivatt^d plant so far ; but it is pretty 
bad on brinjal. Recorded before on 8ida cot^ifolia in North India. 

2G» Phenacoceus ictryoidea^ Green. ^ 

A mealy bug found infesting citrus shoots (in Godavari), mango fruits and 
stalks ( in Vixiagapatam ), and on shoots of Odhia odiar tree in Coimbatore. 
Noted before on BoatveUiat Capparia and mango elsewhere. This is also a 
somewhat destructive sf)ecies found in white masses on the shoots and 
fruits of the host plants. 


27. Riperaia saccharic Green.* 

This is an important mealy bug pest of sugarcane and often does serious 
damage. 'I'he orange coloured bugs are found clustered at the nodes of 
lower regions of the growing sugarcane plant which are covered ovor by 
the old leaf sheaths. The bugs are covered over with white powdery matter. 
Pound on certain varieties of cane on the Coimbatore farm. 

Sub-family- AsrEROLBCANliN-K. 

28. Anotiialococms indicua sp. new. Green. ^ 

This is a serious speciHc pest of Acacia arahica (Babul) in the Coimba- 
tore district. The female scales are pale white in colour and spherical 
in shape. Young trees suffer badly from this pest and badly infested 
trees show the white scales in numbt^rs on every portion of its stem, 
branches and shoots. A moth ^ EuUemma acUula* is found predacious on 
the scale and among the scales on the branches can be found the cocoons 
of this caterpillar which appear as dark brown spherical shell like objects 
bigger than the scales. Large colonies of the black ant Camponolua com- 
preaaua are found nesting at the foot of the trees and visiting the infested 
branches fr«‘quontly. The insect is a species now to science. 

29. Ccrococcua hibiacif (Ireen.t 

The scales of this species are spherical and is often found in yellowish 
or greyish brown masses on the shoots of cotton in different places. Not a 
serious post. Noted on cotton in Vizag, Godaveri, Coimbatore and Tinne- 
velly districts. First described by Green m Vol. 11 of the memoirs of the 
Department of Agriculture, India, p. U) (1908). 

TAOHARiniN-K, 

30. Tachardla hucu, Korr.^ 

This is the lae insect and produces the waxy secretion wliich forms the 
r*hie£ constituent of the shellac of commerce. This insect, therefore, is a 
useful one. Lac cultivation though well known in the Central Provinces 
and Bengal is not carried on anywhere in South India although there is no 
doiibt that it can be successfully carried on in these parts also. In the 
wild condition 1 have found encrustations of this insect on Mango (Sadi- 
apet), DMergia lanceolaria (Walayar forests), and ou the llain tree (in 
Coimbatore ). It has boon noted on a species of Shorea in Mysore and 


t Named by Prof. Xewstead. 

X The lac found on Dalbergia was determined as ‘ 1\ lacca, ken' by Mr. 
HJreeu. One species I found on ‘ Thespesia ’ in Guddappah has been determinefl by 
Mr. (ireen as * 'J\ lobatn, dr,' 

SO 
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other places of South India. In Northern India of course it is found and 
cultivated on a variety of trees such as Kusnmi Palas^ Acacia, Ficus, 
Zizyphus, Red gram, etc. 

Sub-family — MoNOFHLEuxN.f:, 

31. MomjMebus tamarindus, Green.* 

This species of Monophlebus is noted infesting garden crotons in the 
Godavari District. The adult insects are stout and muscular and covered 
over with a white powdery bloom ; they are able to move about. 

There ere other species of MomphUbus rt’corded to do damage to 
mango, dcus, and other trees in North India 

32. WaUceriana cinerca, Green 

The individuals of this genus are pretty large in size and have nume- 
rous waxy wart like projections from the body surface. I found this 
species bad on Lawsmia alba and Sandal-wood tree in South Malabar. 
The infested shoots which are covered with numerous individuals of this 
insect become pale and covered over with a sooty mould. 1 have recently 
noted this pretty bad on Thespesia popidnea in Ooimbabwe. The branches 
covered by the scales turn sooty black and sickly. 

33. Icerya aegyptiaca, Dougl. 

This is one of the common mealy bugs found on all sorts of ornamental 
plants in gardens. The adult insects are covered with white waxy material 
and there' are processes of the same material at the sides of the body ; 
they move about slowly on the plant surface and are often found in colo- 
nies on the tender parts of the host plants. Has been noted also on Broatl 
fruit tree Artocarpua inciaa (South Malabar) on Jak ( NilgiriSi), and on 
Ficita leaves ( Vizagapatam District). 
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THE BIRDS OF PREY OF THE PUNJAB 

BY 

(I H. Donald, f.z.s. 

Part II. 

(Witio riafr.9 I and U.) 

{Contlniwd from page 2G5 of Volume XXVI,) 

Types D & E. 

This chapter deals with the True Eagles, the Hawk-Eagles and tiie 
Himalayan Rough-legged Buzzard, in all 5^enera comiirisiiig 11 
species. 

I'ype D takes into account all birds with a feathered tarsus, 
with the exception of the Lamniergever which has been placed in a 
Type (C) by itself, on account of its beard, a characteristic which 
it shares with no other species of the Raptores. 

Type E contains but one genus, and that genus is represented 
by only one species, so far as India is ornceined, and even that is 
very rare. 1 idace this bird (the Himalayan Rough-legged Buzzard) 
in a type next to the Eagles because its tarsi are feathered, in front, 
right down to the toes and 1 separate it from them because the 
Eagles and Hawk-Eagles have their tarsi feathered back and front 
whereas the Himalayan Rough-legged Buzzard has its feathered in 
front only, and naked behind. 

Of the 11 species 3 are winter migrants aJid 5 are more or less 
restricted to the Himalayan forests and not likely to be met with 
in the plains, though all eleven are to be found in the Punjab. 

Perhaps the leavst well known of all the Order of Acciptres are 
to be found among the larger Raptores. The ordinary man who has 
to spend a certain number of years of his life in India, and whose one 
thought is to get out of it as soon as possible, an<l whose interests 
do not lie in the direction of the fauna of the country, does not worry 
much about nomenclature and to him every bird he sees, provided 
it is a big one, is either a vulture or an eagle, and it does not much 
matter which. Our friend the Punjabi villager does not help us 
either, for though he knows the difference between tlie vulture and 
the eagle he calls them indiscriminately, 111 or “ Tllur ”, and by 
the time the seeker after knowledge has heard ‘‘111 ” or “Ulur” 
applied to some 4 or 6 different species, which he has not had much 
trouble in identifying as being different to each other, whatever 
they actually are, he has come to the conclusion that there is a pau- 
city of names in the Punjabi dialect, or that all big birds one sees 
are one and the same in different guises. The Sahib who calls every- 
thing a vulture or an eagle takes the place of the old Punjabi among 
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the European community and soon damps the ardour of many a 
promising young naturalist newly arrived in the country. 

It seems a pity that our English nomenclature is not more helpful 
either. It is distinctly puzzling to the student who has acquired the 
knowledge that all true Eagles and Hawk-Eagles can be recognised 
at a glance by their feathered tarsi, to suddenly come upon “ Short 
toed Eagles ”, Serpent Eagles ” and even “ Buzzard Eagles ” which 
not only have a naked tarsus, but as in the last case have not 
even the size or presence to carry off the name ; the White-eyeil 
Buzzard Eagle being about the size of a crow. However, we are not 
here to discuss nomenclature, and these papers are written with a 
view to simplify identification. 

There is a vast difference bet\reen the Vultures and the Eagles, 
even far up in the sky, and it takes very little practice to recognise 
one from the other. The flight of the Eagle is always a good deal 
“ lighter '' than that of the Vulture and the tail extends a little 
further beyond the line of the wings, than does that of a Vulture. 
The wings too appear to be narrower for their length, and even 
when soaring will often be seen to bend slightly from the tips. 

At close quarters the feathered head separates the Eagle from the 
Vulture and the completely feathered tarsi, back and front, from all 
other diurnal birds of prey. Some of the Owls too have feathereri 
tarsi, but there can be no confusion between an Owl and an Eagle. 

Plumage is a most variable factor and unless it is possible to 
describe each and every phase of plumage minutely, it is extremely 
difficult to recognise a bird by the description of its plumage alone. 
In these papers 1 have taken the descriptions from the Fauna of 
British India and in many cases from Hume's “ Kough Notes,” as 
they cannot well be improved upon, but have ^lot given them very 
fully. Since other factors are given which are much safer to rely 
upon than the plumage, the latter has only been touched on in a 
general way. 

Key to the Types. 

CJuiracteristics. 

Head and neck fully feathered ; tarfeus feathered 
hack and front to the division of the toee or very 
nearly. 

Head and neck fully feathered ; tarsus feathered 
in front only, to the base of the toes, naked behind. 

Key to the Species. 

Ty^ Name* Characieriatics, 

]D‘. AqvJu chrymHuBf a. Primaries exceeding secondaries by more 
The Golden Eagle, than length of tarsus ; b. claws much curved, 
^ hind claw longest ; c. primaries in closed wing 

reaching to within an inch or so of tail; d. 
elliptical, higher than broad ; e. tarsus Af in length ; 
f. hind claw without toe over 2Y» 


Type, Size, 

T>, Medium to largo. 

E. Medium 
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Type, Name, CharaclerMcs. 

T). AquUa hdiaca, a, b, c and d, as for chryaaHus ; o. tarsus 3J to 
The Imperial >^gIo. 3t^ ; f. hind claw without toe under 2^. 

Aquila bifascuUa, a, b, c and d, as for above ; e. tarsus 4^; hind- 
The Steppe Eagle, claw without toe under 2", 

♦ , Aquila vimlhiana^ a, b, c and d, as for above ; o. tarsus 3^^^ or 
The Tawny £agle. under. 

Aquila maculeUa . a, b and c, as for above; d. noatril round ; e. 

The Large Spotted tarsus V, 

Eagle. 

». Hiera^lus faaciatuM. a and b as for above ; c. primaries in closed wing 
The Bonelli's Eagle, falling short of tip of tail by over 2^ ; e. tarsus SJ 
to 4"^ ; g, wing Ur and over. 

HitraHus jtenmiluiff a, b and c, as for Aquila ; e. tarsus 2\ to 2J^ ; 
The Booted Eagle, g. wing 14 to 16 

Jctimeiun walayeu- a. as for Aquila; b. claws but little curved, 
1'he Black Eagle . iiiimr as long as, or longer than hind; c. primaries 
in closed w'ing reaching to end of tail. 

Spiza*‘iuM limmttluM, a. Pi-imaries exceeding the secondaries by less 
The rhangeable than length of tarsus ; b. as for Aquila ; c. pri- 
Hawk-Eagle. maries in clos(*d wing falling veiy far short of tip 

of tail ; h. feathering of tarsus not extending to 
division of t<x‘8; i. crest rudimentary. 

,, tipizaetus nepahmis. a, b and c as in >». UmnaHus; h. feathering on 
The Hodgson’s tarsus extends to division of to<*H ; i. a crest always 
Hawk Eagle. present. 

K. Archibuten hetnipti- As for TYPE. Tarsus feathered in front to 
lopus, The Himala- (he toes, naked behind, 
yan Kotighdegged 
Buzzard. 

Twe D. 

Family FALCONIDA^. 

SuB-FAMitA’ FALCONIX.E. 

Genus Aquila (5 species). 
chrysaetus. The Golden Eagle. 

Size large ; tarsi fully feathered to the toes ; claws 
much curved, hind claw from 2}'' to 3i*^ round the 
curve, without too; tarsus 4'*'. 

Colouration, In adults, the head is dark brown paling to rufous 

tawny on the nape and sides of neck. The feathers of 
the nape and hind neck are long and lanceolate. Fea- 
thers in front of the eye are greyish white. The upper 
tail coverts, the small feathers on the bend of the wing, 
and the thigh coverts and mider tail coverts are a 
light rufous brown, the tail coverts more faded than 
the thigh. The bases of most of the back feathers and 
quills are white, more or less mottled with dark brown. 
The rest of tho plumage is a deep chocolate brown, 
almost black, wi& faint bars or mottling on the tail. 

The yoimg bird is a glossy brownish black throu^^- 
out, except for the head and neck, which are marl^ 
like the old bird, but more tawny. 


JN'o. 1200. Aquila 
Characteristim, 
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MeasuremerUJs. 

Habits, etc. 


The secondaries are white for about half their lengthy 
making a conspicuous patch in the centre of each wing, 
when the bird flics, and the tail is white, flnely mottled, 
for about two4hirds of its length. The tail coverts, 
bend of wing and flanks similar to that in old birds. 
Bill dark horny, tip black ; irides hazal brown ; cere 
and feet briglii yellow. 

Length from 35^ to 40'*' ; tail 13'*' to 14^; wing 25^ 
to 27J^; tarsus 4"'; hind claw 2J^ to SJ'*'; expanse 
about 7 ft. 

The Golden Eagle is probably the least well known 
of all eagles, since it seldom, one might almost say 
never, visits the vicinity of even a hill station, except 
perhaps in the depths of w'intcr, and then even rarely. 
It is, howwer, by no means so uncommon as people 
imagine, among the inner ranges of the Himalaya, 
and most of the big nallahs can lK)ast of a pair of these 
fine birds. In his “ Rough llCotes ” Mr. Hume sa 3 rs : 
“ As far as I yet know, this bird is of such excessive 
rarity in the Himalayas, south of the snows, as scarcely 
to deserve a place in our list.** 

He says again, “ every so called Golden Eagle which 
has, as yet, been sent me, has proved to bo ''A. imp^ 
erialia in the dark third stage of plumage.** 

Mr. Hume had, at Kotgarh (in the Simla District), 
“ a regular establishment for shooting and preserving 
birds *’, from whom he received over a thousand birds, 
and who had special injunctions to shoot all large 
eagles. Prom them he received several Imperial 
Eagles but not one single Golden, and though he 
quotes Dr. Stolickza as saying, this species 
often seen about Kotgarh and further east **, he is 
obviously sceptical. Why this should be I cannot 
think, unless Mr. Hume has himself gone off the 
rails and mistaken the Golden for an Imperial 
yet this seems hard to believe in a man who so closely 
observed birds in the field. I have never seen the 
bird actually in Kotgarh, but have found him more 
than once netu* Karkandah, and have taken a nest 
>vithinfour miles of Baghi, on the upper Hindustan 
'Thibet Road. The nest contained a single youngster 
which X took and reared. Further East, I found a 
nest in the cliffs near Moonsh within 0 miles of Daran- 
ghatti, also on the H. T. Road. Another nest also 
with a half fledged youngster, was taken by me at 
Shoang, a few miles S. E. of Kilba, and I can safely 
say, that the Golden Eagle is to be met with right along 
the Sutlej watershed, from Kotgarh to the Kailas Range, 
in' suitable localities. 1 have again seen the bird in 
various parts of Kashmir imd Chamba, and sent several 
specimens to the Bombay Natural Histo^ Society 
from K^hmir. Further to the East again, 1 have met 
with the bird in the Jubal and Taroohe State of the 
Simla District, and in Tehri Qurhwal, as far up as 
Hursil within 2 marches of Qungotrie. 
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Explanation of Plate 1. 

Figs. 1 A? 2 represent a bird flying directly overhead. 

Figs, la & 2a „ „ „ approaching on a very slightly lower plane. 

Figs. 1. & la } Wings fairly long, and curving upwards, and some- 

Oharaoteristics. j times backwards, from the body. The fore-part of 
the wing forms an even and regular line from the 
body to the tip of the primaries, whereas the hinder 
portion, the tips of the wing feathers come round 
in a slight curve, downwards from the primaries 
to about the centre and then slightly upwards. 
Whore the tertiarios meet the body there is a regular 
triangle of light. The tail is long and protrudes well 
beyond the point where the tertiaries meet the body. 

Characteristics Aguila chryaaetua^ Hierai^tua fanciatua, Ictina'etus 

applicable to : - malayenm and Circaetua gaUtcua. 

The Black Vulture (Otogypa calma)^ all the species 
of ISpizaetu and iSpilomia ch(>ela^ are given to soaring 
with their wings held in a higher plane than is the 
l)ody, as depicted in Fig. la, but the shape of the 
wings is diflferent to the above, in cither case. 

Wings long and held on the same plane as is the 
body, except the primaries which may curve upwards 
near the extreme tips. The fore-part of the wing 
frequently uneven and the back, where the ter- 
tiarios meet the body, curve in awards less than in 
the preceding Fig, nnd make loss of a triangle. 

Tail apparently shorter and protruding much less 
than in the above. The tail is often spread out like 
a fan in which case it appears shorter still. 

All the species of Aquxla^ except A, chryaal^tm, the 
Kish Eagles {Haliartua) Haliaatur, and to some 
(‘xtent JMen. 


Characteristics 
applicable to :~ 


Figs. 2 & 2a 
Characteristics. 
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Thera ie a world of differenoo between the Golden 
Eagle and the Imperial, and though the adult plumage 
of the Imperial very closely rcHombles the Golden, their 
flight is as the poles apart, and in the hand, the claws 
of the latter alone are 8uffici(‘nt to set him apart from 
every other bird of prey. The e:^traordinaiy part of it, 
to me, is that Mr, Hume should have collected so many 
Imperials from the hills around Kotgarh, as they are 
very uncommon and only to he found in the spring 
and autumn during their migrations to and from India. 
The Imperial EaglM are said to breed in the Himala- 
yas, but J cannot remember ever having even seen one 
in any portion of the Himalayas, except as I have 
already stat<*d, in the spring and autumn. Col. Wanl 
was of the same opinion, and in a letter to me said, in 
over 20 years his collectors hud never found a Golden 
Eagle, in Kashmir. This proves to me conclusively 
that the (iolden Eagle is taken for the Imjicrial more 
often than one imagines. Ft might be said that the 
mistake is mine, and 1 have taken the Imperial for 
the Golden, but the fcpt'cimens now in the Bombay 
Natural History Society’s museum, sent by me some 
years ago, will xirove that this is not so. I have reared 
4 Golden Eagles, taken from the nest, and in each 
<‘a8c the first plumage was the usual dark brown, 
almost blai'k, with the head and other markings as 
given above. I’his would be the third or fourth year 
markings of the Im^ieria), whieli is a more or less light 
brown throughout in its lineated or first plumage. 

The flight of the Golden Eagle somewhat resembles 
the BonelH’s eagle and also the Black Vulture, when 
soaring, except that he holds his wings e\en further 
back than cither of them. 

The wings curve backward from his body, to a slight 
degree, and very considerably upwards and the tips 
of the primaries appear to be several inches above the 
level of the body. The flight is light, graceful and 
bold, and the tail protrudes well back from the line 
of the tertiary quills. The only bird that the Golden 
Eagle can actually lie mistaken for on the wing, is the 
Black Eagle, which has a very similar flight, and at 
some distance looks very much alike in colouring, but 
the Black Eagle is very rare in the haunts of the 
Golden Eagle, and the flight though very similar, is 
lighter than that of the latter. The Black Eagle has a 
tremendous expanse of wing in proportion to the size 
of his body and weight. 

A. chrysaetiM has long been considered an enemy to 
game and to be destroyed, as “vermin,” on sight, 
but the sooner this fallacy is dispelled the better will 
it be for both the Eagle and the game. 

I do not mean to infer that he does not kill game, but 
what I do mean to point out, is, that he does more 
good than harm in destroying other vermin. The pair 
begin their preparations for the nest abont March or 
eaily April and from this time on, they seldom visit 
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the Alpine pastures, until the youngster leayes tho 
nest and is able to aooompany the parents, which is 
not until the end of August or beginning of September* 
Now*, the Golden Eagle is essentially a falcon in his 
mode of hunting, and kills his quarry in the open. Hia 
great spread of wing is all against his hunting amongst 
trees. This fact is a safe guard to all the pheasants 
during the breeding season. The Snow Cock and the 
Monal who feed a good deal in the open, are safe from 
him from April to September, and the Kalij is safe 
because he seldom ventures far into open ground. The 
Koklass, on the other hand has the })aoe to get clean 
away from the eagle. 1 have flushed Koklass on many 
occasions at the ^ge of a deep nallah when an eagle 
appeared in view, and though I have seen some g<^ 
chases, the Koklass has always got clear away. The 
environments of a Golden Eaglets nest gives one a very 
goo<i idea of his depredations, during the time the 
youngster is in the nest. Crow’s beaks and feet pre- 
dominate to a very large extent ; next, in order, comes 
the Large Red Flying Squirrel (PUremya imtrnahia)^ 
judging from the bits of fur and tails which strew' 
the ground below. A village cat or two, and on one 
occasion, I found the remains of a fox and on another, 
the skull and tail of a fairly recently killed pine 
marten. Out of the nest from which I took the 
young one near Baghi, were taken a few' feathers 
and bits of a freshly killed pheasant, and that a 
Koklass, so they do occasionally fall victims, but 
when one considers the harm done to game, Chikor 
in particular, by the Jungle CYow (C. TnacTohynchwi)^ 
anything which tends to reduce their numbers with 
the regularity of the Golden Eagle, might w'ell be 
allowed some latitude on his own account, and still 
have the balance well to his credit. 

Shepherds all over the higher Himalayas tell of 
Golden Eagles carrying off young lambs, and 1 have 
myself seen a pair attack a musk-deer, which just 
escaped by running into some dense cover. Near 
Gungotrie, in the Tehri Gurhwal State, I saw one attack 
a fuU grown Tahr, and though I did not actually see 
the animal being struck, 1 saw it flying through space 
over a thousand feet of cliff, to be badly smashed up 
among the rocks below. As it landed within a few 
hundred feet of me, 1 w'ent and examined it, and found 
a clean cut extending from behind the ear to half-way 
down the neck, evidently the mark of the formidable 
hind talon of the eagle. Two eagles circled over us 
the whole time. Though cases of their killing very 
small lambs and kids may not bo very uncommon, I 
should think it is very seldom that they attack full 
grow*n Tahr, and, in this case, they must have either 
been very hard pressed for food, or came upon a 
sick or wounded animal. 

Blanford mentions that this eagle lives on “ gallina 
ceouB birds, mid on mammals, such as hares, lambs. 
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kidn^ iuyms, vie,, and it is said occasionally to attack 
even wolves, but it does not disdain carrion 

I have never seen this bird approach carrion. I 
have watched many times vultures on a carcase and 
have seen a pair of these eagles circle overhead, as if 
to make certain there was nothing there for them to 
catch, but I have never seen one come down. 

One spring. 1903 I think, BulTalo-herds lost a num- 
ber of their animals whilst <*ro8sing the (’huttar Dhar 
into Bhadanea (Kashmir), due to an unusually heavy 
fall of snow, while they were crossing, and vultures 
feastecl daily on the pass, but I ne^er saw a Golden 
Eagle among them at any time, though a pair might 
any day be found in an adjoining ‘"nallah Again, 
I fear a case of mistaken identity, and the Imperial 
the real culprit. 

The young (jrolden Eagle is hard to mistake, on 
account of the large white wing patch, and the white 
bar on the tail, both being visible almost as far as the 
bird itself can bo scon, on the wing. 

It is said to lay usually two eggs, occasionally white 
more often blotched with rufous brown, measuring 
about 2* 87 by 2- 25. 

The nest is a huge platform of sticks, usually on a 
ledge in a cliff, lined with branches, with leaves adher- 
ing to them, grass and lichen. 

Since writfng the abo\e. I ha\e K*cci\cd the follow' 
ing extract from Hume’s “Nests and Eggs,” Vol. II3. 
pp. 130-131, from Mr. A. E. Jones of Simla (to whom 
I am greatly indebted for various bits of inWmatioii 
Wiith regard to the Rapt<m*s), and which I had not 
seen previously. I quote the above in full. Mr. Hume 
had evrdently had reason to change his opinions since 
he wrote his “ Bough Notes 

“The Golden Eagle occurs and bri*cds sparingly 
in the Himalayas from Sikliim to Afghanistan ; in the 
eastern and central portion of this tract it is confined 
to the immediate neighbourhoo<l of the Snowy Range, 
but in the extreme N. W. it comes nearer down to- 
wards the plains. Mr. Frederic Wilson, well known as 
** Mountaineer,’* writing of the country about Gungoo 
tire and Jumiiotrie, tells mo that it inhabits the hills 
jutting out from the Snowy Ranges, and often soars 
over the latter and up their remote valleys. It is never 
seen on the lower ranges. It does not go into the 
dense forests, but may be seen sailing above them and 
along hill sides that are entirely bare, or only studded 
with a few trees, here and there. A pair are generally 
seen together. They feed on pigeons, monals and 
more especially on the Snow Pheasants, on the 
young of Tahr and Bhurrel, and will kill adult Musk- 
Deer. 1 have several times seen them do this. 

“The nest I have not seen except on a precipice 
which was quite inaccessible. 

On the other hand, at Thandiaui, a hill some 9,000 
ft. high, overlooking the Agrore Valley, on the borers 
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of Hazara» Captain Unwin found a nest and seonrcd a 
young one thence, along with the female bird, which 
he sent to me. Ho saye : * The nest was placed on 
a Deodar tree overhanging a steep precipice. It was 
about 25 ft. high from the ground, and was composed 
of a vast number of sticks and branches, collected from 
the neighbouring Pine trees. These were piled up 
against the trunk of the tree to a height of abcmt 6 feet, 
and formed a platform of almost 3 ft. in width ; it was 
lined or littered w'ith dry grass and roots. Some 
Uoojars, who live near the steep ravine, where we found 
the nest stated that this pair of Eagles had bred, in 
this same nest, for the past tluee years, and that they 
occasionally carried od lambs and kids from their 
huts.’ ” 

In Kuhi and Gungotrie I have heard the Golden 
Eagle called “ JMariari and east of Simla, in Bushahr, 
it is known as “ Dhungshoorish” which means the 
“ monal tiger ” or monal killer. 

Type D. 

Family FALCONID.^. 

Sub family FALCONlN.ii?. 

Genus Aquila, 

No. 1201, Aqvila heliaca. The Imprial Eagle. 

•( ^haracleristicA, Size very large ; nostril eliptical, higher than broad ; 

tarsus under 4* (3’ 4 to 3 ’8); hind claw without toe, 
tound curve, 2^ or under. 

Colouration, Head and neck varying from tawny bull to almost 

pure white in certain specimens. Dark streaks to 
feathers of forehead and back of the head. The 
feathers on the neck generally black shafted. 

With the exception of the above and the wing coverts 
near the bend of the wing, uppr and lower tail coverts, 
and the tip of the tail feathers, which vary from buff 
to a whity brow^l, the whole bird is a deep blackish 
brown throughout, highly glossed. The basal portion 
of the tail mottled, forming a sort of irregular grey- 
brown band across the taiL There are generally a few 
pure white, or white with irregular dots of black or 
dark brown, feathers on the back and scapulars, 
indiscriminately scattered about. 

The young or lineated plumage of the Imperial Eagle 
is very different, being : — 

Head and nape brown, the feathers with paler edges. 
The upper back, wing coverts and scapulars are a 
darker brown, with pale centres, tips or edges. The 
lower portion of the l^k is a very light brown or buff, 
and the upper tail coverts are white with a slight tinge 
of reddish. 

Tail light brow'a with fulvous tips, mottled towards 
the base, forming paler bars. The primary quills are 
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a very deep brown and the sccondarieB and tertiaris 
are paler, more or less tipj)ed with whitish and some- 
what mottled. 

The whole lower parts of the bird are a pale brown, 
each feather with a darker border, this border being 
thin on the throat and upper breast and very pro- 
noun (‘c»d lower down. The thigh plumes, vent and 
lower tail coverts are a dirty browny white. Bill 
bluish horny; cere yellow, with a greenish tinge; 
irides light to dark brown ; feet whitish yellow'. 

Length 28 to 32^^, wing 22"^, tail llj^, tarsus 3-7; 
expanse about i\ ft. 

Throughout the Vrovinoe in the winter. 

The Imperial Eagle is said to build freely in the 
jilains of India and in the Himalayas, though it is 
generally said to l>e only a winter visitor to this 
country. Mr. Humo found them brt*i‘ding in the upper 
Punjab and Mr. Blewitt took a nest in Hansi, which 
undoubtedly w'as that of the Imperial Eagle as the 
female, an adult in the dark plumage, was shot on the 
nest. 

For a long time the next Hjx^cies A, bifasciata, was 
considered a phase of this eagle, until Messrs. Brooks 
and Anderson separated them as different species. 
Mr, Hume divided the plumage of the Imperial Eagle 
into four phases, viz, the first or lineat<‘d stage; the 
second with the jjule bars on the wing (the typical 
Hteppe Eagle) the third or dark brown phase without 
the wdng bars probably the second stage of the Im- 
jK»rial, and the fourth or last stage w^horo the eagle 
assumes its udult dark phimage, with a light head and 
neck. 

In considering the third stage, i, e,, with the conspi- 
cuous wing bars, as a phase of the Imperial Eagle, |X)s- 
sibly in its second year, it is strange that Mr. Hume did 
not take into consideration the numbers of birds in 
this plumage in proportion to the numbers he saw in 
each of the other stages. Had he done so, he must 
have realised that it could not bt* the same species as 
the Imperial Eagle, unless he was prepared to admit 
that this pha^ of plumage, once assumed, remained for 
some years. If, as he considered, the adult jiiumage 
of the Imperial Eagle w'as assumed in its third or 
fourth year, it would stand to reason that there would 
bo many more birds in the adult plumage than in any 
immature one, which was merely a phitse of a single 
season. Yet the Steppe Eagle, i, e., Hume's second 
phase of the Imperial, is infinitely commoner than the 
dark Imperial^ and for every one that is met with of 
the latter, 10 might be counted of the former. 

Hc;wever, they have since been separated and the 
point is at rest hut the fact that they were once con- 
sidered the same bird nullifies the value of much of 
Mr. Hume's information with regard to this species. 
For instance he recounts Mr. Hutton's account of the 
arrival of these birds near Mussoorie. In October 
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we have sometimes seen as many as fifty togeth^^ 
sailing leisurely in a wide-spread fiock, if such it can 
be oidled, and coming from the West leaving individuals 
at intervals along line of march. These appear 
to be all in the ^umago of A. hifaacuUay and judging 
from the few adults procurable here, th<^ may almost 
be called rare.*’ 

Now if A. hdiaca and A, bifaitciata were one and the 
same bird, there w^ould be justification in calling the 
Imperial Eagle one of our commonest birds, in the 
winter at all events, w'hich it is far from being. Of 
course, Mr. Hume himself was not sure that they were* 
all phases of one and the same bird, but in the absence 
of conclusive proof, he assumed that they wtere mid 
hence we have the habits of two sjxKsies rather mixed 
up, and in recording the finding of nests in the upper 
l^jab, without describing in particular to which 
phase the nest l)elonged, it loaves one wondering 
whether by any chance, the nest of A. hifasciata has 
been found in India after all. 

In over 20 years sj)ent in the Himalayas 1 have never 
once seen this bird after about May, or before Sep- 
tember, and unless some authentic case is record^ 
of its doing so, will remain very sceptical about its 
breeding in the hills, even though stragglers may 
remain to do so in the plains. 

In my notes on the Golden Eagle, I have mentioned 
that the Imperial and the Golden are evidently fre- 
quently taken one for the other, and the Golden has 
obviously been accredited with the ignoble habits of 
the Imperial, and the Imperial received the name for 
being a hunter, which he never earned duo to his like- 
ness to his noble cousin. 

In the full adult plumage, the bead of the Imperial 
is very much lighter than that of a Golden at any 
stage. His flight too is that of a vulture, slow and 
heavy, with wings spread in a straight line with the 
body. The tail too is shorter, or rather protrudes, 
less than that of the Golden. The wings appear to bo 
broader. 

The Imperial is quite content to sit on a stump 
or the top of a tree in an open plain, by the 
hour, and wait until some rat or lizard, or frog 
makes its appearance, or some smaller and weaker 
bird of prey than himself has the temerity to kill 
something within the range of his keen vision. 
Under those ciroumstanoes the Imperial bestirs him- 
seU. I have seen him in full pursuit of a hare but I 
should not think he often succeeds in catching one. 

As a robber he excels, as with the exception of Pal- 
las’s Fish Eagle, he is ** top dog in the plains, most 
birds have to give up their spoils when the Imperial 
arrives on the scene. 

The Imperial can easily be identified from the Golden 
by his much shorter hind claw and tarsus, and a young 
Imperial in the lineated plumage, from the Steppe 
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or the tawny, both by the length of tarsua and the dark 
edged feathers with paler eonlrcB, which gives a streaky 
tvppearance, on the breast and abdomen^ which is 
lacking in the others. 

Like most of the true c‘agleH, except the Golden, he 
lives a great deal on carrion and is a constant attendant 
on slaughter houses. 

The nest is said to be the usual platform of sticks 
placed on a tree. Usually two eggs are laid, unspotted 
greyish white or pure white, measuring .S by 2*2, 
Indian examples 2*7 by 2*09. 

Typk D. 

Famit.y KAUDNID^Jj;. 

Sru-FAMinv FALCON! 

Genus Aquila, 

hiJascUtiOt 'rhe Stepper Eagle. 

Nostril eliptieai, higher than broad ; tarsus X " ; 
hind claw without toe 2'". 

V’ery variable. In some specimens the whole bird 
is deep broum and in others a very light jjale brown ; 
often a rufous patch on the nape, which varies in size. 
M'he back, quills and tail very dark brownish-black, 
the latter with traces of gi’eyish bands or cross bars. 

Usually there arc variations <>f the above, such as 
lighter coloured mottling on the quills, and buf! tail 
coverts. 

Younger birds are |>aler, some being very pole butf 
but more often a soft umbt^r- brown, without the nape 
patch. There are almost always two whitish bars on 
the wing, faint in some, very distinct in others, duo 
to the white tips to the secondaries and the greater 
wing coverts being pale tipj)ed. 

These bars arc visible both above and below, as the 
uiuh'r wing coverts arc also pale tipped, and are a cons- 
picuous feature of this bird. 

The quills are more or less mottled and barred. In 
some the tail coverts are light buff whereas in others 
they are deep broM'n. 

J^he tail is usually narrowly tipped with white or 
buff and the rest of the feathers either brown through- 
out (except the tip) or mottled grey, or white, and 
forming cross bars. 

Bill and claws black; gape, cere and feet yeUow; 
i rides dark brown, sometimes lighter and very clear. 

Length 30 to 32"^ ; tail llj"' ; wing 22"^ ; tarsus 4^ 

The Steppe Eagle is a cold weather visitor to India 
and during the winter one of the commonest of birds 
of prey, both in the hills and {^ins. Though the claw 
of this species is about the same size as that of the 
Imperial, the foot is smaller and weaker. Blanford 
says that the nest of this speoies has never been found 
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in India, and ia generally placed on the ground. I 
am inclined to think that stragglers do occasionally 
brood in this country, and 1 should not bo surprised 
to find that the extraordinary variety of plumage, is 
duo to its occasionally interbreeding with the Tawny 
Eagle. In the early spring of 1916 I found a Steppe 
Eagle carrying sticks to the nest of a Tawny Eagle fnom 
which I had only a few minutes previously caught a 
Tawny. Then again, a few years previously I shot a 
bird which, as far as colouring went, was a typical 
Tawny Eagle, on a high pass in Bushahr State, in 
October, when the usual migrants wore coming in daily. 
This bird had not the smaSlest trace of the wing bars 
and was a uniform rich brown throughout. Its size 
corresponded with an average Tawny, as also other 
measurements with the exception of the tarsus which 
was 4^ like that of a Steppe Eagle. Then the fact of 
its a ppearance on a high pass just at a time when Step|)e 
Eagles might be expected but a Tawny most unex- 
pected. Was it merely an abnormal specimen of 
either the one or the other or was it a hybrid ? If so, 
do Steppo Eagles occasionally remain behind and mate 
with Tawny Eagles or do some adventuresome spirits 
among the Tawny accompany the Steppe Eagles to 
their summer hnunts ? 

In habits the Steppo resembles the Imperial but is 
more given to soaring and hunting for its food, instead 
of waiting for it to come to it, than is the latter. The 
dight is the. usual slow heavy flight of the eagle with 
wings held in the same plane as the body. The tail of 
this species (and the next) protrudes only a very little 
more than does that of a vulture and when ringing, is 
frequently opened out like a fan, which makes it look 
shorter still. 

The white bars ai*e visible a long way off when the 
wings are fuUy stretched, and in some specimens, are 
quite distinguishable even when the bird is sitting. 
Occasionally almost a black specimen will be found 
sailing about in the company of other eagles or vultures, 
but some traces of the usual bars will separate it from 
the others, if it is a Steppe. 

Typk D. 

Family FALCONIDiE. 

Sub-family FALCONIK/E. 

Genus AquiUt. 

No. 1203. AquUa vindhina, The Iz^lan Tawny Eagle. 

Characteristics, Nostril eliptioal, higher than broad ; tarsus 3^ or 

under. 

CotewratUrn. Very variable. Varying from a deep rich umber- 

brown to an almost dirty bud. Soxuetimes the idumage 
is party-coloured, being deep brown and li^^t grey 
brow^, at others it is more or less uniform ttoiu^^umt. 
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The quills are dark brown or black at the end» with 
greyish marking and mottling towards the base. The 
tail is frequently barred and as often unbarred^ almost 
uniform light brown. 

To some extent these changes are duo to age, but 
on the other hand, the first j^ear plumage shows oonsi- 
derablo variations and it is practically impossible to 
make any description of them intelligible, unless each 
phase is to be described separately and in detail. 

Bill bluish grey, tip black ; cere yellow ; iridos hazel- 
brown ; feet yellow or dirty grwnish yellow. 

Length 25^ to 28' ; tail 10' to 11' , wing 18' to 20' ; 
tarsus 2i' to 3'; expanse 5' to 

Throughout the Province, not common in the higher 
Himalayas. 

This species is by for our commonest eagle and has 
the distinction of belonging purely to the Indian 
Kmpirc. It breeds ii\ the plains from November to 
tfune, on trees, ver>' often on quite low bu.shes. and is 
said to lay usually 2 t*ggs, greyish white more or less 
spotted or blotehiHl, measuring 2 • 03 by 2 • 1 1 . It closeh^ 
resembles the last species, in flight, colouration and 
habits, but lacks the white bars -which are a feature of 
the iSteppo Eagle. It lives to a large extent on garbage 
and on What it can rob from otlu^r birds of pr(*y, notably 
the Coiimioii Pariah Kite, which fiequcntly has to 
give up its dinner. 

Groat differences of opinion exist as to whether the 
light or the dark is the nestliiig or first j>lumagc. Mr. 
Hume gives a very interesting account of the various 
stages of plumage in which this bird breeds, but unless 
a scries of these birds had been reared from the nest, 
and kept until they had assumed thoir final adult 
plumage, I do not know' how one can })ossibly arrive 
at what constitutes each phase. Mr. Hume, for 
instance, says : “ The young one in the nest is yellow- 
ish white, and the young of the fii'st year are little 
else but whity brown. In the second stage, early 
in the second year, they bt'come wood-brown and 
in this stage are found breeding, although rarely”. 
A specimen found in the nest by Mr. 1). Dewar some 
years ago, near Lahore and given by him to th© Lahore 
Zoo, was a very deep umbor- brown throughout, the 
head, breast and undorparts. except the vent which 
was lighter, being all exactly the same colour, un- 
streak^ and unmarked in any way. Two youngsters 
found by me in Wazirabad, some years ago were both 
a good deal lighter than the one found by Mr. Ijowar, 
but distinctly a uniform darkish brown and could 
by no moans pass for “yellowish white” or whity 
brown. 

Whether the variations in the nestling and first 
' plumage are due to locality or to the season in which 
they hatch out, it is not easy to say, but that they 
do exist, and to an extraordinary degree, I do not 
think there can be the least doubt. If then it be 
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admitted that they do exist, 'without keeping several 
birds and 'watching each successive phase, it 'would be 
practically impossible to state with any degree of 
certainty, which phase of plumage belongs to any 
particular age. Sometimes it is not difficult to tell 
whether a bird has undergone one or two moults, by 
the presence of the unmoulted feathers of a previous 
phase remaining; those are generally much frayed 
and faded. 

Writing to me with regard to this species, Mr. A. E. 
Jones says i — 

As regards the various phases of plumage of A. 
vindhiana I quite agree with your remarks. If any- 
thing, 1 incline to the belief that the fuUy adult (a 
very old bird) is the bird in the palest plumage of afll.’* 

“When a pair are breeding, more often 

than not, they arc in ouiircly different phases of 
plumage. So taking all the evidence I think it is 
simply a case of “^w/eo vulgaris over again. One 
thing 1 have noticed, up round Lahore way one sees 
many more pale 8|>ocimenH than dark ones. Round 
Amballa, whore there is more scrub (dhak) jungle, 
the reverse is the case, in my experience.** 

The |)oint raised by Mr. tfones, with regard to the 
scrub jungle, is interesting. I have not myself noticed 
that the plumage differs according to locality, to any 
marked degrt'e, between one portion of the l^ovince 
and another, but then again, 1 cannot say 1 have been 
on the look out for this peculiarity. If wo accept this 
as a general cliaractcvlstic and assume that the birds 
round Ambala arc, as a general rule, darker than their 
up-countiy' brethren, we must take it for granted 
that the species is localized vciy considerably and 
do<*8 not quit the locality in 'W'hich it was born. If 
so, how far does environment effect colour ? 

It w'ould bo inUu’osting to know whether any other 
members of the B. N. H. {Society have noticed the same 
peculiarity and, if so, to w'hat cause they ascribe it. 

Type D. 

Family FALCONlDdfl. 

.Sub-Family FALCONINAC. 

Genus Aquila, 

No. 1205. AqutUt macuhila, l*he Large Spotted Eagle. 

Charaeterislics. Nostril round ; tarsus V; plumage soft. 

Colouration. “ Bark, almost blackish brown, with a slight purplish 

gloss on the mantle; )Yrimaiy quills black; tail un* 
barred, but 'washed with grey towards the end above ; 
head and neck all round paler, the tips, and some* 
times broad shaft-stripes to the lanceolate feathers 
of the crown and nape, lighter brown; feathers on 
tarsus and upper and lower tail coverts mixed with 
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Hut wtfmenfs. 
IlahiiAy etc. 


whitish ; base of all feathers, including wing and tail 
feathers, white.” 

“ Young birds are also dark brown and differ 
chiefly from tho adults in having the upper back 
and smaller wing-coverts marked ^v^ith elongate paler 
greyish- brown spots, these spots aro largest and 
whitish on the smaller scapulars and nu dian coverts ; 
longer scapulars, larger coverts, and secondaries with 
larg(' buff tips ; lower back and rump paU* brt^wn, 
with dark edges to tho featluTs ; upper tail coverts 
whitish ; tail black, grey, or mottled towards tin* end 
and ]ialc-tippcHl ; lower plumage with light brown 
8haft-8trip<*s vaiying in breadth and tint; ^ent and 
lower tail-covcrts buff. Some birds arc j)alo brov n 
beneath.” (Blanford. ) 

Bill greyish white with a tinge of blue, the tip 
dusky brown ; elaws blackish brown ; fe<‘t dirty yellow 
with a slight tint of orange ; i rides light yeUowish 
brown ; ooiv and gapo j’ellow. 

to 28^ in length; wing VY to 21": tail lOJ" 
to 12"; tarsus 3* 9 to 4* 26"; ex^mnse 6' to (>'. 

Tho Large? S|K)tte<l Eaglo is usually to be foimd in 
the vicinity of wat<»r. Br. Blanford dot's not record 
it from tho Punjab at all and Mr. Hume mentions 
having got s^iecimens from Saharanpur but no place 
further North than that. 

Ho also mentions how this eagle changed its locality 
with the change in tho conditions of the country, 
making its appearance in the Etawah district where 
it used to bo unknown, shortly after canal irrigation 
made tho dry sandy tracts into moist cultivated 
areas, and swampy jheels, more suitable to the habits 
of this bird. 

Thonco it has worked its ^vay gradually up inU) 
the Punjab and is now, by no moans rare in the 
Gurdaspur District and 1 have met with it as far 
north as Wazirabad. in the Gujranwala district. 

Whether it has always been in tho Punjab and 
|)aH8ed unnoticed T am luiablo to say, but it is quitt? 
possible it is more or loss a recent arrival in the 
iVoviiice, t.c., since canal irrigation became a general 
feature in what was once dry soil. 

It is a sluggish’ bird, and not much given to 
soaring, thou^ it may be seen at groat heughts 
occasionally. For the most part it lives on fmgs, rats 
and such like and does not disdain even smaller fry 
still, as 1 shot one with a mole cricket between its 
mandibles. 

A very dark bird, in tho vicinity of a jhoel, which 
has not got a white head, is pretty certain to be an 
adult Spotted Eagle. 

The flight resembles tho Tawny or any of the 
other eagles, t.e., slow and heavy with the wings in 
lino with tho body. 


41 
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This eag^e breeds on trees in India, from April to 
June and is said to lay a single greyish^white egg, 
profusely spotted and blotched with y^owish brown, 
measuring about 2*05 by 1*98. 

Type D. 

Family FALCONIDiE. 

Sub-Family FALCONIN-®. 

Genus Hitfosius (2 species). 

No. 1207. Hieraetiia faBcialua, The Bonelli’s Eagle. 

Chartxcttn^ica, jg Wings not reaching to within a couple of inches 
of tip of tail; primaries exceeding secondaries by 
more than length of tarsus ; claws much curved, hind 
claw longest. 

CoUmration. In the adult plumage. Forehead and top of head 

a rich brown. The lores whitish. White streaks and 
spots visible on the head, being the bases of the 
feathers showing through. The back of the head show 
traces of white edges. The nock, behind, and upper 
back, scapulars, wing coverts a rich deep brown, the 
primaries and secondaries being almost black. The 
whole of the upper parts, including the rump and tail 
coverts are dark to very dark brown, with white bases 
of feathers showing through hero and there. The 
actual shades of brown vary in individuals from a deep 
grey brown to pure brown or sometimes blackish brown, 
depending on age. Tail feathers are a dull grey 
brown, mottled with lighter grey and forming irregular 
bars. The central feathers as a rule pure brownish 
grey, unmottlod. 

The whole of the underparts, with the exception 
of the thighs, tarsi, under tail coverts, and wing lining 
pure white, with a narrow lino of brown on either 
side of the shaft of each feather. The extent of these 
brown lines also de})ond on age, being broader on 
younger birds. The thigh coverts brown, indistinctly 
spott^ with white and the tarsus irregularly inter- 
mixed with brown and white. Under tail coverts 
sandy brown, with whitish irregular bands. The wing 
lining brown but not so rich brown as on the back, 
and with spots and blotches of white, especially on 
the lower wing coverts. 

Young birds vary greatly from the first to the 
adult plumage, being lighter on the upper parts and 
reddish brown beneath with darker shaft stripes and 
vary from a deep rufous buf! to a light reddish brown. 

Bill bluish grey, tipped black ; cere and gape yeDo* 
wish; iridos pale brownish yellow, rarely bright 
yellow ; feet pale dingy wliitish brown with a ydlow&h 
tinge. (Hume.) 

Dimmiunu, length 26 to 29^; wing 19 to 26^; tail 10 to 12|' ; 

tarsus to 4^ . expanse 5 to nearly 6 feet 
Practically throughout the Frorinoe, bat not as 
oending to very high altitudes. 
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The Bonelli’s Eagle is one of the most sporting of the Eagles and though 
elassed as a flau;i(;-Eagle, owing to the lightness of his build, and the oharaeter- 
istio oommon to the Hawk-^^en of being partially white on the breast 
in some phase or other of its plumage, it resembles tho True Eagles closely in 
its mode of hunting. If we take the Golden Eagle as the type of the True 
Eagles and the Spizmti as the type of the Hawk Eagles, the Bonelli's is much 
more of a True Eagle than a Hawk Eagle, except for the breast marking and 
lightness of build. Tho wings, though falling well short of the tip of the tail in 
the olosod wing, are none tho less a good deal longer than those of the Spizseti . 
and it is a typical falcon in its method of hunting in the open. Almost 
invariably they will be found hunting in pairs. The flight is very like that of a 
Golden Eagle ; tho wings are hold well back, tail protruding considerably from 
the edge of the tertiaries, and the flight itself light, bold and graceful. Tli(‘ 
adult is unmistakable from the very light, silvery whiteness of the underparts. 
combined with the characteristic flight. 

These birds do considerable damage among |)Oultry and pigeons and the 
fact that they can take pig(*on8 so easily, shows that they are gifted with consi- 
derable S{)eod. On the hill sides they t(vke toll from ohikor to no small extent. 

On page 145 of Vol. XV of the .Journal of tho Bombay Natural History Socie- 
ty Hr. W. H. Gumming gives an interesting account of tho method of attack of 
those birds when depriving a hen of her chickens. Ho states that the bird*, 
sat down in front of tho hen and then dashed in among tho chickens, instead 
of swooping at them, but this 1 should think was rather tho exception than tin* 
rule. I have caught the species many timejs and with bait varying from a 
quail to a full grown fowl, and there hais never been any hesitancy aliout the 
form of attack. A determined swoop right into tho not which has often 
carried it several foot past the bait in spitt^ of the Eagle being >/rappod up in 
the not, which of course, it carried with it, by its impetus. 

The Bonelli’s Eagle is by no means rare and almost a certain find, if in quest 
of this bird, is a cjrow colony, late in the afteriu>on. In almost all the plains 
stations near ono of tho main rivers, will l)c found a grove, of trees, which 
crows have selected for their roosting haunts, and will be found congregating 
there in their thousand.*!, in tho afternoon. Sooner or later one or more of 
these Eagles will make their way to the colony in quest of their dinner and 
seldom need go hungry thence. There need be no doubt as to when tho Eagle 
arrives. Every other largo bird of prey will be mobbed and driven away by 
the crows, but the excitement when the Boiielli’s arrives oaimot bo mistaken. 
Eveiy^ orow loaves the trees, and making a wide detour, comes round in the 
roar of tho Eagle where might bo found a mob some hundreds, if not thousands 
strong, keeping close behind it, but the sky in front is clear of them. The onl) 
other bird, which the crows hhow res{)ect to is a Peregrine Falcon, and she is 
held in even greater dread, but one cannot be mistaken for the other, owing 
to tho Peregrine being not much bigger tlian tho crows themselves, whereas 
the Eagle is, of course, more than double the size. 

This species, though a bold hmiter in his wild state, appears to be practically 
useless for hawking purposes. 1 have never tried him myself but have heard 
from those who have, that he is moat disappointing. Cul. Biddulph, a well 
known falconer, and one of the best authorities on the subject, in the country, 
told me he had got one to stoop two or throe times to the lure but no more. 

Another well known falconer found his eagle would “ take** almost anything. 
80 long as the quarry had a string tied to its leg, or was in difficulties, but would 
not attempt to give chase after a wild bud. llie eagle was eventualy found 
usdesB and given its liberty. It, however, refused to go and the following morning 
returned and caught a duck in the next compound to that in which it had lived 
60 long. The sweeper boy rushed out to save the duck but the eagle had its 
own ideas on the subject, and got his claws well home into the sweeper boy ! 
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The Bondli’s breeds in cliffs as a rule, but does not disdain trees when no 
oiiffs are available. The nest is the usual structure of sticks lined with grass 
or leaves. The eggs are white with a faint greenish tinge, sometimes unspotted 
and at others marked with brown blotches or streaks and measure 2* 78 by 2* 1 
and arc usually laid from December to February. (Blanford.) 

Type D. 

Family FALCONIDiE. 

SuB-PAMiLy FALCONINiE. 

Gentis HiercPius. 

No. 1208. Hieraeiua pennatua. The Booted Eagle. 

CharacterUiice. Size medium, length under 22^; tarsus 2J to 21'', 

Colouraiion, There are two very distinct jihases of plumage in 

this species, but as the bird is al^lutely unmistakable 
from its size and by the length of its tarsi, it is not 
nocessaiy to give the details of plumage. In the 
light pliase the top of the head, nape, sides and btick 
of neck are a pale buff with a rufesoeni tinge, each 
feather with a darker centre. Forehead and lores 
bulfy white, a narrow blackish streak running be- 
tween the eyes and the lores, and a similar streak 
both imdor and over. The whole of the upper plumage 
varies between a very j)ale buffy or rufous white to 
wood brown, darkest on the primaries, which are 
blackish, but the deei)er shades of brown predominate 
on the upper surface generally. 

The lower surface is much lighter being a buffy 
white, with dark streaks on the feathers, particu- 
larly on the chin and upper part of the breast. Young 
birds have the head and neck rufous brown or dull 
rufoiis, sometimes dark brown. The upper plumage 
brown, as in adults but with dark shaft stripes ; tail 
coverts whitish; lower j>artB either dark brown or 
pale rufous, with blackish streaks, except on the lower 
abdomen tail greyish brown above, paler below 
more or h*ss distinctly banded and pale tipped.” 
(Blanford.) 

The dark or mclanistic phase of plumage is some- 
what similar to the young plumage above d<»8cribed. 
Whether the dark j)hase is retained for any number 
of years it is not known, but birds are known to breed 
in it. 

Bill pale blue at base, blackish at tip; irldes pale 
brown; cere, gape and feet ycUour, 

Measuremenla. Length 19 to 21 tail 8J to 9^ ; wing 15 to lO'^; 

tarsus 2J^. 

Habits, ek. This species is said to be a winter visitor to India 

and Blanford only records one nest as having been 
taken and Hume says that nothing is known of its 
nidification in India. The bird is by no means rare 
and breeds freely in the higher Himala 3 ras. 1 have 
found its nest in Bhadarwa (Kashmir), in Tehri Gurhwat 
and in Bushahr (Simla District). One pair built for 
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3 oonflecntivo years on a very high deodar tree in front 
of the Forest Bungalow at Naohar, on the Hindustan - 
Tibet Road, and reared one youngster on each oooasion. 

They utilised the same nest eaoh time — but 
evidently added to it every year as I watched thein 
carrying sticks to it. On one occasion only have J 
seen birds in the dark plumage breeding and strangely 
enough both were in the same plumage. In every 
oth<‘r case the parents have been in the light phase and 
the youngsters have been dark. 

The (light is very kitc-liko and in the dark phaho 
it might be very easily mistaken for a kite, exoe])i 
that the tail is never forked. 

In the light phase the bird appears to be almost pure 
white below with black margins to the wings, like tlui 
White S(*a\enger Vulture. 

When soaring the wings arc frequently slightly l)ent, 
like a kite’s and the hight is very light and wavering, 
frequently changing direction or swerving from its 
courstj, and the first joint of the wing is constantly 
being bent and straightened. This spo(*ies lives chiefly 
on small birds and rodents but does not despise 
lizards and frogs. 

It breeds in April and May and is said to lay twTj 
eggs, greenish white with generally, but few 
coloured markings. (Blanford.) A very noisy bird in 
the breeding He*isoii, w^ith a shrill piercing call. 


1’ypk I). 

Family FALOONIDAi. 


MuBFAMiLy FALCONINAS. 
(h?nu8 Jctincrlus. 


No. 1210. IctinaHus malayetiHUit The Black Eagle. 


Characteristics. 


Colouration. 




Claws not much curved, inner equal to or longer 
than hind claw; primaries in closed wing reaching 
to end of tail ; inner toe thicker than middle too and 
nearly os long; outer too very short. 

Almost black throughout; lores whitish; tail 
feathers with grey mottling above and whitish below ; 
lower parts sometimes very deep brown. 

Young birds appear to vary slightly with regard 
to the amount of, and the colour of, the marking on 
the head and under parts. On the whole the young 
only differ in being a little browner, in having a 
lighter coloured head and some marking on the lower 
parts. The extent and colour of this marking varies 
a good deal, probably with locality, but whatever be 
the marking the ourious formation of the foot is a 
sure index to this species. 

“ Bill greenish homy, black at tip ; cere, gape and 
feet bright yellow; iridcs dark brown. (Blanford.) 

Length 27'' to 31^ taU 13" to W; wing 21^ to 24^ 
tarsuB expanse about 6 feet. 
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Habits etc. This is essentially a bird of the hills and not often 

to be met with in the {^ins. Bianford says that 
the eggs were obtained by Hume from Kulu and 
Bushahr, and were said to have been taken early in 
January, and Lt.'GoL Rattray records the finding of 
a nest in Changlagali on the 4th May 1904, with 
one egg, much incubated. (Journal of the J^mbay 
Natural History Society, Vol. XVI, page 662.) 

Bianford gives its distribution as ** throughout the 

Himalayas far west as Chamba ’* but it is 

obvious it is to bo found a good deal further west 
and north, judging from the finding of the nest in 
Changlagali. Though widely distriluted, I do not 
think this bird is often met with anywhere in the 
Punjab. Personally I have only come across it about 
half a dozen times in over 20 years wanderings in the 
Himalayas, though I saw it frequently during 18 
months 1 spent in the Jeypur Agency (Ma^as 
Presidency) and on the borders of the B^tar State 
(C.P.). The flight of this handsome eagle has been 
likened to that of a Harrier, but, though he resembles 
the Harriers in his manner of bating over a 
hill-side and suddenly ohecking, to drop silently into 
the grass, the flight itself is more like that of a Golden 
Eagle, the wings held well back and showing a great 
expanse of chest. 

On the wing this appears to be a huge bird owing 
to the great length of tho wings, though in reality 
it is comparatively small and does not weigh more 
than about 4 lbs. If passing overhead at close 
quarters, the brilliant yellow feet are plainly dis- 
cernible, contrasting vividly with the surrounding 
black feathers. 

It is Siiid to live largely on the young and eggs of 
birds and has been seen to carry off a nest and 
examine its contents. I have seen it drop ** after 
lizards. 

Col. Rattray describes tho egg as “a very hand- 
some one, smeared with grey and dark purple ; the 
markings are nowhere in blotches, but smeared, 
running round axis of egg.*’ As many as 3 eggs have 
been found in one nest. They measure about 2*6 
by 1’95. 


Type D. 

Family FALC0NII)A\ 

Subfamily FALCONINiE. 

Genus Spizadus. 

No. 1212. 8pimdu9 limnaetus. The Changeable Hawk-Eag^e. 

Oharaderidies. Primaries exceeding the secondaries by less than 

length of tarsus; claws much curved, hind ^w longest; 
tip of primaries in closed wing falling very far shoxt 
of end of tail ; feathering of tarsus d^ not extend to 
the division of toss ; crest mdimentaiy or wanting. 
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Colowraiion. 


Measwem&rUs. 


IJabits^ etc. 


Tho whole of the upper plumage more or less um- 
ber brown, the feathers varying from dark brown 
centres to light brown edges. The head and neok 
generally much darker brown, the feathers pale edged. 
Quills brown as also the tail. 

The undersurface generally, including wings and tai 1 
light grey, both wings and tail much barr^. 

Chin and throat almost or quite white with 3 streaks, 
one in the centre and one on each side, blackish. 

The change from the young to the adult is gradual 
but considerable like in all Spizaeti. 

** Bill dark plumbeous, with black tip ; cere dark 
leaden in adults, yellow in the young irides leaden 
grey, pale straw coloured or golden yellow ; feet 
yellow.” (Blanford, for S. oirrhatus). 

** Length 26'' to 29'' ; tail IT to 12"; wing 16" to 17" 
tarsus 4". (Blanford.) 

Besides the above Dr. Blanford describes a dark 
or melanistio form which he describes as blackish- 
brown throughout, in which the basal half of th<* 
inner webs of tho quills and tho lower surface of the* 
rectricos aro grey. Another form still is chocolate 
brown generally. In these tho bill and cere are black. 

I have never seen this speoioK, to l)e absolutely sure 
of, in the Punjab, though Blanford records tho distri- 
bution as ‘^as far west as Kumaon and probably 
to Kashmir In April 1917 I saw a pair of obvious 

Spizaeti ” in Dbarmsala, which must have been 
8. limncutus as neither of them had crests. 

The birds arrived ofie evening, presagi^rs of a big 
storm which lasted for 3 or 4 days, during which 
time they hung about the top end of the Cantonments, 
and suddenly disappeared never to be soon again. 

I tried hard to catch one but had no luck, though 
I could easily have shot one and on more than one 
occasion got to within 20 yards, but of course, never 
when I had my nets at band. 

Like the next species this is a great hunter and 
does a considerable amount of damage among the 
Phasiamdeu!. In Gurhwal ho is known as the “ moor- 
haitah ” or peacock killer, and Mr. Thompson 
(in “Hume’s Rough Notes”) gives a very good 
aoooiuit of this s|)ecie8 killing a peacock, which he 
himself saw done. 

Mr. Thompson says, “the difference in habits 
between this bird and the next (tfodgson’s Hawk 
Eagle) is, the latter, “ is confined to the deep wooded 
hills ascending far into the interior of the Himalayas 

to almost the snow line whereas the other 

(the present species) is always found in the Bhabur 
forests and does not ascend the hills to any great 
height, and never is found in the interior of them.” 

It builds in trees the usual platform of sticks lined; 
with fine roots and stems, and lays usually two eggs, 
of which T can find no description. 
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Since waiting the above I have been fortunate enough to eatoh a vexy fine 
spooimon of thie spooies, on the bank of the Upper Bari Boab Canal, in the 
Qurdaspur District, and some 13 miles from that place. While motoring 
past I heard a call which was obviously that of a ** Spixaeti ** but still 
somewhat different to 8. nepalensia with which I am familiar. On a tree 
overlooking an ** escape/’ 1 found the bird and a few yards further on a 
second one. My net and a couple of quails, always carried for bait, were 
soon got out of the motor and a nice place selected for the erection of 
the little vertical net (the **doguzza” of the Indian falconer). The spot 
selected was some 100 yards from the nearer bird, and equally visible to 
both. I got behind a convenient bush, not live yards from the net, and 
had not been there more than 2 minutes when the eagle dashed into the not. 

Unfortunately its impetus carried the net into a bush a few paces further 
on, which I had carefully selected as a good back ground for it, and 
between the struggles of the eagle and the thorny bush, the net was tom 
to ribbons and the eagle would have escaped had I not been in hiding so 
near. The other one continued calling and from its darker breast plumage, 
I put it down as a youngster. While 1 was securing the eagle, having got 
it out of the not or what remained of my net, a third one appeared on the 
scene and flew into the branches of an adjoining “ seeshum” tree. The one 
I took to be the youngster at once left its perch and sat down alongside the 
new arrival, still continuing its plaintive wail. 

1 have been <ivt)r this bit of country times out of number, and at all 
seasons of the year, for the last 3 years and have never seen these birds 
before, but the fact of a young one being with them would point to the 
fact that they had nested somewhere close at hand. This was on the 29th of 
March, so the nesting operations of this species must take place in the 
winter. 

The colouring of the breast of my specimen is almost pure white, with 
a tinge of light buff. Each feather having a dark brown centre the extent 
of which varies considerably. These dark brown centres form a row of 
irregular lines, extending from just below the throat to about the level of tlie 
flanks. Those on either side terminate in a deep brown patch, while those 
in the centre continue down between its legs but are lighter in colour than 
on the breast and throat. 

Under portion of wings ainl tail light gray profusely barred and blot* 
chod with black. 

Back deep brown ; scapulars and secondaries somewhat lighter brown 
than tho back, each feather with buff margins. 

Lesser coverts lighter brown than the back, with somewhat lighter 
margins and the median and greater ^coverts, dark brown with very pale 
margins, some almost pure white, and the bases of some of the feathers 
frequently showing, pure white. 

Head and neck pale buff throughout, almost white in parts, each feather 
with a small dark centre, making a more or less regular lino of oblong dots 
which touch each^tber. 

Irides lemon yellow. Crest plainly visible, black tipped. 

The GolouratioD generally is extremely like some specimens of 8» nepalemia 
and a HieraHtM /aseiatui which f caught the other day, was also very like, 
except that the margins to the back feathers were not so pronounced, but 
taken all ronnd, it would be absolutely impossible to diff'erentiate between 
these birds by colour alone. The following, however, places them apart 
at once. 

1. H. /a$eiatu$, longer wings, no crest, irides almost invariably some 
shade of brown, practically never yellow. 
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Explanation of Plate II. 

Figs. 2, iV: 3. All represent a bird flying directly overhead. 

Fig. 1 Characterise Wings long and very broad, extending from the 
ties. body in a straight even line, almost to the tip of the 

primaries. Very rounded at the tips and making 
much less of a curve behind. The rear part meeting 
the body almost at right angles. The wings held on 
the same plane as the body and only the tips of the 
primaries ourling upwards. The tail comparatively 
very short and protruding very little beyond the line 
of the tertiaries. Sometimes spread out like a fan, 
in which case it hardly looks like a tail at all. Flight 
heavy but regular, the circles even and the wings 
almost motionless. 

All Vultures except O. calvti». 


Characteristics 
applicable to :> 
Fig. 2 

Characteristics. 


Characteristics 
applicable to :• 
Fig. 8. 

Characteristics. 


Characteristics 
applicable to • 


Wings very long and narrow in porportion to 
their length. Held on the same plane as the body, 
neither curving upwards nor backwards. The fore- 
part of the wings very straight (when soaring only') 
from the body to the tips and the rear line but 
little rounded, meeting the body at right angles. 

Tail long and very distinctly wedge-shaped. 

The Lammergeyer and to Neophron^ except that 
the latter has a short tail. 

Wings short, broad and rounded ; curving upwards 
and backwards. The line of the wings straight 
and even in front and well curved behind meeting 
the body at a considerable angle. Tail long and pro- 
truding considerably beyond the lino of the wings. 

All the &pizaeti. All the species of A$t%r and 
Acdpitei* conform to the above charactoristios as 
regards the sAape of the wings and tail, but nono of 
them fly with their wings held & higher 

plane to the body. 

The accompanying plates and these explanatory notes thereon, are not 
intended to draw any hard and fast line in describing the flight of Birds 
of Prey. Whilst attempting to give a general idea of the genera here 
described, it must be remembered that the dosoriptiona apply only to the 
typical and most common attitudes adopted by the birds whilst soaring, 
and cannot bo expected to hold good at all times. For instance, the 
accompanying drawing of a Lammergeyer together with the above descrip- 
tion applies to one seen soaring, with the intention of rising high into the 
air, and would not apply to the same bird circling in short spirals over a 
hill top, where he may have seen something which needs further investiga- 
tion, or boating low over the hills in quest of food. In either of these 
cases the chances are that the fore-part of the wing will bo bent back from 
the shoulder as though in readiness to close for a stoop, and the tips of the 
primaries may often be seen bending downwards and in a lower plane than 
is we body. wind also appears to play an important part in the 
position of a bird’s wings and tail. 

Even though the flight of individual birds varies considerably, once the 
species becomes more or less familiar, on the wing, it is a simple matter 
to lecognise it whatever be the position of its wings, at the time, ae the 
ch^ characteristics are pretty well always noticeable. 

FOrther detmU of flight will be dealt with in their proper place. 
when dealing with individual species. 
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S, i$^. limfiecetus, shorter wings, short crests irides usually some shade of 
yellow (gray in a very young bird), tarsus not feathered 
to the base of the middle toe, t. tho feathering stops 
just short of the division of the loos. 

S. nepalensis, wings and eyes as in limntu'tua^ crest conspicuous and 
about S inches in length ; tarsus feathered to the base 
of the toes. 

Type D. 

Family FALCONIDiE. 

Subfamily FALTONlNdK. 

Gonus Spizaelm. 

So. 1213. Spizaetua ntpalenaia. The Hodgson's Hawk-Eagle. 

Characterufticfi, Primaries oAceeding secondaries by loss than length 

of tarsus ; claws much curvinl, hind claw longest ; tip 
of primaries in closed wing failing very far short of 
end of tail ; feathering of tarsus extends to the division 
of tooB ; a prominent crest 3'^ to V in length. 

Colouratioh. surhice varying from dark to light brown, 

darkest on the scapulars. Top of head and crest 
black, the latter tipped white except in very old birds 
when the white tip is lost. Lower surface much 
lighter than the upper, varying from fawn to white 
with dark markings on the feathers. The under- 
surface of the open wing is pale grey much barred, 
ns also the undomurfaco of the tail. 

The breast and uuderparte vary, according to 
age from pale fawn throughout, with darker shaft 
stripes in some biids, to pure white with black spots 
to each feather, in others. The crest feathers are 
black, tipjKsd with white, but in some old birds, the 
white tip is W'anting. Blanford, in his description of 
the Crested-Hawk-Eagle, mentions this peculiarity, 
but omits it in the description of this species. 

Bill black; cere blackish; irides yellow, orange 
in very old birds, and pale greyish yellow in very 
young ones; feet pale dirty yelfow. 

Length 27.6"^ to 29^; tail 12^' to 13i^* wing I?'" to 
]$}'; tarsus 4^ 

This fine Eagle is well distributed throu^out 
the Punjab Himalayas, extending from Kashmir to 
tho borders of the Unit^ Provinces, though it appears 
to be more partial to certain localities tium to others. 
Comparatively common in Bhadarwa and Chamba, 
it appears to skip the ranges intervening between' 
Dharmsala and Kulu and appears again in the Kulu 
valley. Rare again in the Sutlej valley, where I only 
saw it twice in some 8 years* to reappear in lair numbm 
in the Jubid and Taroohe States. 


Mmaurementa. 
Habifa^ etc. 


42 



652 JOVMNAL, BOMBAY NATUBAL HIST. SOCIETY, Yoi. XXVI. 


UximistakAble in its flight, as it it in the hand, at 
least as a Spizceti if not as S. 

Very short rounded wings, long tail and the wings 
held well back, as in the B^elli’s or the Qolden. The 
under surface, in an adult looks a beautiful silTery 
white from beneath, closely dotted and barred. In 
iko breeding season, and more or less throughout the 
rains, this bird is very noisy, and frequently gives 
vent to a shrill but not unmusical whistle composed 
of several short notes. 

The call is not unlike that of a monal pheasant and 
is perfectly initiated by the Himalayan Jay (Oarrulua 
hispecvlaria), 

A great hunter in its wild state, it is most dis- 
appointing in captivity, seldom aspiring to anything 
bigger than a hare, and not in the least inclined 
to pursue its quarry any further than a Sparrow 
Hawk. 

For three years T experimented with different birds, 
from the fledgling, taken from the nest, to an ancient 
bird with orange eyes, but with very small results. 
My total bag for the 3 years with some 7 birds was, 
a few hares, an houbara which was the result of a 
mistake, for the houbara anyway, as it evidently 
did not realise it was being pursued and ran into a 
bush where it was ignominiously pounced on by the 
eagle, a village oat and, the most wonderful achieve- 
ment of the lot a Tawny Eagle. The latter carried off 
a Luggar falcon which 1 had thrown up as a decoy for 
a Peregrine Falcon, with a boll of feathers covered 
with nooses in its claws. My falconer who had the 
Eagle on his wrist at the time, loosed him and much 
to our surprise, the Hawk-Eagle made straight for 
the Tawny and pulled him down before the latter had 
gone 200 yards. This was about the longest chase 
we had seen with these birds and was provided by an 
eyass which I had taken out of the nest. 

Like most hawks, the Hawk- Eagles are gifted with 
considerable speed for a very short distance, and in 
its wild state the bird spends its time seated on a 
tree at the head of a nallah, where pheasants are 
wont to feed, and when one gets directly beneath the 
branch on which the eagle sits, the latter drops like a 
bullet on to it before the pheasant knows what is 
happening. The nest of this species, or rather the 
environments of the nest, give a good clue to what 
the youngster is fed on. Strangely enough the 
Kokins pheasant, which is the speemest of all the 
Phasianidfe, appears to suffer most, along with doves 
and flying-squirrels. This species appears to despise 
crows as 1 have not seen the feather of a single crow 
near any of the many nests I have examined. 

They usually build on ]>eodar trees in dense jun^^e, 
but almost invariably with a clearing or a glade close 
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at hand, and always with a dead tree near the nest, 
on which the youngster ilrst practises using his 
wings. 

In VoL XXII, page 800 of the Bombay Natural 
History Society’s Journal, Mr. !Dodsworth gives an 
account of a nest which ho found in the Simla Hills 
on a clii!, not on a tree, and obtained two hard set 
eggs in February. Mr. Dodsworth states that the 
natives call this bird tlio “ Mariari ” but this I think 
is a mistake. “Mariari” is the namo by which the 
(Jlolden Eagle is known in most of the Punjab hills, 
except in Khanawar (Bushahr) where he rejoices in 
the name of “ Dhungshoorish” or the “ monal tiger 
The Spizacti are more commonly known as “ Shiah 
Baz ”or “ Kuldar ”, but no reliance can bo placed on 
names given to birds of prey by villagers. Falconers 
are the only class of pcojJe in India who have any 
uniformity in their nomenclature, and ordinarily, it 
would bo nothing uncommon to bo given three 
dilleront names for the same bird, by three different 
men in tho same village. 

The eggs are said to bo greenish white, sparingly 
spotted or streaked with reddish brown and pale 
purple, and measuring 2*7 by 2*2. 

’fiiis species is easily caught and not difficult to 
tamo and train. Anything from a rat to a country 
fowl will do as a bait, and tho small vertical net 
seldom fails to catch it. Once, however, it discovers 
the trap, one has to be up very early in the morning 
(literally), to be successful. An old bird which 1 had 
caught and which subsequently esca})cd, learnt the 
lesson very thoroughly and was not going to be 
caught napping again. T tried it with every, kind of 
bait and trap, but it evidently recognised me as its 
enemy and connected me with traps, for if reasonably 
near, it flew off tho moment it saw me, or if at a safe 
distance, it merely sat on and took not the least 
notice of my pigeons, and rats, and ohikors. Finally 
I was fortunate enough to see it fly into a tree late in 
tho evening, and kept a careful watch until it got 
quite dark and so made sure it meant to spend the 
night there. 

Next morning I was on the spot long before 
daylight, and a moon, in its last orescent, helped me 
to locate the bird from below. 

The net was soon erected and a lively rat tied up 
behind it, and 1 took cover behind a neighbouring 
bush and patiently waited for daylight. Through the 
branohes of the bush 1 could just see the eagle against 
the sky. As it became lighter I could see that it slept 
with its head under its wing. Finally a Koklass 
called, and a little while later the jungle was awake and 
full of a variety of sounds and ^e eagle too bestired 
itself. Its first action was to stretch out one wing 
and a leg and almost immediately after it went thronn^ 
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the usual contortions of a bird of prey casting its 
pellet. My rat wae still in comparative darkness and 
1 began to think the eagle would move off without 
seeing it, when suddenly the sharp eyes caught the 
movement, and the head nodded two or three times 
in the direction of the net and the next instant, the 
bird was safe in the net. Much given to soaring and, 
in the breeding season, talks most whilst in the air. 

They usually soar in pairs, but a pair seldom hunts 
together, and though both may Ix) in the same ravine, 
they select different trees, usually a good distance 
apart, on which to wait for game. 

During the day, the very top of a tree or a largo 
branch of some dead tree may be selected for their 
midday rest, but when on the look out for game, they 
abnost invariably take up their jiOBition somewhere 
in the middle of a tree, which is well covered with 
foliage, and are thus well concealed from view. 

1’hough this species is said to lay two eggs I hav(‘ 
never seen more than one young bird in a nest, or 
accompanying the parents. 

The parents ap|)ear to drive the youngster away 
from their special nallah, very soon after he has 
learnt to fly, and about one month's tuition in the 
art of catching game is all they seem to consider 
neooHsary for him. 

Type E , 

Family FALCOKlDiE. 

Sub-family FALCOKlKi(l . 

Genus Archibuteo , 

No. 1242. ArchibTUeo hemiptilopus, I’he Himalajan Rough-legged Buzzard. 

Charaderistics, Head feathered ; tarsi feathered to the toes, in front 

only, naked behind. 

Colouration, “Upper ports brown, feathers of nape and upper 

back broadly edged with rufous, a few of the wing- 
OQverts the same in some speoimens; upper tail- 
coverts with rufous or buff tips and bars, bases of 
nuchal feathers white; quills as in Buteo, lerox, 
white; tail brown above, sometimes pale rdous in 
Iiart, whitish below, barred darker ; lower parts brown, 
with or without rufous, or white with brown spots 
on the throat and breast; flanks and thigh-ooverts 
always brown. When the lower parts are brown 
the middle of the breast is often white or rufous.” 
(Blanford.) 

“One specimen is dark chocolate-brown through- 
out, there is scarcely any white even on the ba^ 
of the primaries, and pale bands only on the basal 
portion of the tail.” (Blanford.) 

Bill dusky hom-ooloured, yellowish laterally at 
base of mandible; toes and naked part of tarns 
livid waxy, claws homy black. 


1 
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M€€tBur^me.nla, 
Habits etc. 


Length 28^; tail 11 ; wing 20^; tarsus 3*26'^; mid- 
toe without claw 1*75^ bill from gape 1*9^\ 

This rare bird only appears to have boon obtained 
about half a dozen times altogether in this country, 
at high olovations, in Sikhim, Nepal and Kulu. 

The only thing known of its nidification is a note in 
tho Journal of the Bombay Natural History Society, 
Vol XIX page 623, by Lieut. Bailey who found it 
near Gyantse, Thibet, in September ioOS. 

Mr. Bailey says that this bird feeds on hares and 
snow cock, which were very plentiful in tho vicinity 
of tho nest, and also states that it is said to do 
damage among tho docks by kiUing young lambs. 

This being the case the Rough-logged Buzzards must 
be a very different bird to his very near connections, 
which are much more common in the Punjab, viz ,: — 
the Tx)ng- legged and tho Common Buzzards, which are 
quite content to exist on rats, lizards, frogs, etc. 

1 have never seen this bird, to my knowledge, so 
cannot descrilKi his flight, but since he resembles the 
members of the genus “ Buteo in other respects, 
his flight is probably similar, yet the fact of his being 
able to kill tho Snow-(‘Ock, shows that ho has a 
considerable turn of 8})eed as well as strength and 
courage, far surpassing the other buzzards. 
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PROGRESS OF THE MAMMAL SURVEY, 

As announced in the circular in the last Journal the Committee have 
decided to carry on and if possible complete the Survey of the Mammals of 
India, Burma and Ceylon commenced by this Society in 1911. Arrange- 
ments are in progress for obtaining collectors to commence work if possible 
in October next. 

1^0 following subscriptions have been received towards the Mammal 
Survey Fund from dune 1915 to 30th April 1919, and it is hoped that 
members will send further subaoriptions : — 


Names. * 


Amount. 


Amount provioualy acknowledged and invested in 

Bom- 

Rs. 

a. 

p- 

bay Port Trust Bonds 

, , 

6,000 

0 

0 

Annandale, Dr. N. , , 

. . 

16 

0 

0 

Anonymous . . 

, . 

15 

0 

0 

Bridgeman, The Hon ble Major H. f>. 0. 

, , 

58 

14 

5 

Budd, Lt..Col. N. A. H 

^ J 

50 

0 

0 

Ball,H. P 


10 

0 

0 

Bird, Rev. A. F. R. . . . . . . , , 


3 

8 

0 

Banuerman, Surgeon-General W.B. (O.S.I., T.M.S.) 

, , 

16 10 

9 

Clifford, Major R. . , 


20 

0 

0 

Ohatffeld, U. S. . . , . 


56 

0 

9 

Culbertson, J. M. S. . . 


4 

8 

0 

Oonaor, Lt.-Col. V. P. (I.M.8.) 


10 

0 

0 

Cochin Government . . 


360 

0 

0 

Davis, G. (LC.8.) 


16 

0 

0 

Evans, Col. G. H. (C.I.E., F.L.S.) 


75 

0 

0 

Erb, E 


15 

0 

0 

Elliott, R. E. A. (I. 0. S.) . . 


30 

0 

0 

Forsyth, Dr. Wm. . . 


9 

12 

0 

Fellowes, Kyrle 

, , 

5 

0 

0 

Frei, Max 


10 

0 

0 

Fry, John T. . . 


10 

0 

0 

Fletcher, Capt. A, B. 


20 

0 

0 

F. M. S. Government (2nd Donation) 


875 

0 

0 

Do. (3rd „ ) 


870 

0 

0 

Government of Bihar and Orissa . . 

, , 

1,600 

0 

0 

Gillum, The Hon’ble Mr. »S. J. 


10 

0 

0 

Gosse, Capt. i*. H. (R A.M.C.) 


17 10 

0 

Hannyngton, F. (l.C.S.) 

, , 

20 

0 

0 

Hanhart, S. . . 

Huggins, J . R. 

, , 

50 

0 

0 

. , 

80 

0 

0 

Heath, H. H 

, , 

18 

6 

0 

Hayne, A. R. S 

, , 

13 

8 

0 

Julius, V. A. . . . . . . , , 

, , 

20 

0 

0 

Kilkelly, Lt.-Col. P. P. (T.M.S.) 

, , 

10 

0 

0 

Lowndes, D. G. 

, , 

15 

0 

0 

Lloyd, Lt.-Col . C. K 

, , 

160 

0 

0 

Mitchell, F. J. , . : 


15 

0 

0 

Macaulay, F. G. A 

, , 

10 

0 

0 

Ormiston, W. 

• • 

50 

0 

0 
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Naxnos. 




Amount. 






Rs. 

a. 

P- 

Parrington, Lt.-Col. J. W. . . 



• * 

100 

0 

0 

Phipsou, H. M. 




1,000 

0 

0 

Furkis, F. 0 




15 

0 

0 

Schmid, W 




20 

0 

0 

Smith, A. Kirkc 




15 

0 

0 

Sanders, D, F. 




10 

0 

0 

Sprott, F. H 




15 

0 

0 

Scott, Major F. B. . . 




i« 

0 

0 

Simonds, Major M. H. 




14 

0 

0 

Smith, Dr. Malcolm . . 




60 

0 

0 

Twoodio, A.G. 




20 

0 

0 

Thomas, Oldfield (F. K. S.) 
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12 

8 

Tyrrell, Major J. 11. . . 




15 

0 

0 

Tyler, H. H.F. M.(I.0.S.) 




100 

0 

0 

Walton, Col. H. J ([.M.S., O.M.Z.S.) 



1 

10(» 

0 

0 

Whistler, H. (F.Z.S., M.B.O.U.) . 



1 

10 

0 

0 

Watson, E. A. 




3 

0 

0 





11,535 

11 

7 

Interest credited by Bank on Current 




1 



Account up to 30th April 19B) 

Rs. 46 

12 

10 




Interest on Fixed Deposits up to 30th 







April 1919 

„ 624 

4 

0 




Interest on Bombay Port 'Prust Bonds 







up to 30th April 1919 . 

., 757 

4 

8 




- 

— 

— 

— 

1,428 

5 

6 

Promised, 







Mr. W. S. Millard . . . . Rs. 1,000 







,, E. Comber . • • 1,000 











2,000 

0 

0 


Total 



14,904 

1 

1 
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MISCELLANEOUS NOTES. 

No. I.— THE TIGER AND THE TRAIN. 

About a month ago a curious incident occurred on the G« I. P. main lino 
where it runs through the Satpuras near Asirgarh. 

Some surface men walking along the permanent-way came on the end of 
a tiger's tail lying beside the rail. It had obviously been quite recently cut 
off by a passing train. An inspection of the grass on the adjacent bank 
showed that some animal had made off with difhculty and a few steps were 
sufficient to bring part of the tiger into view. The surfacemen considered 
a closer inspection would bo imprudent, although on their way to the 
nearest village they stoutly maintained to themselves that the tiger was 
dead, and they were thus able to impress on the local Shikari the simplicity 
of tiring a bullet into its carcase and claiming the reward which Government 
pays for the destruction of tigers. The Shikari and the surfacemen 
promptly returned to the spot and the former (no doubt with a reduced 
charge for economy’s sake) tired at the tiger, which at once got up and 
mauled him. WhUo this was taking place a koyman on the G . I. P., who 
was also presout, ran in and split the tiger's skull with an axe. The unfor- 
tunate Shikari died subsequently of his wounds. The tiger was found to 
have boon struck by a x'^ssing train in the hind quarters and badly 
damaged. As such an occurrence mnst be very unusual it may be of some 
Interest to the readers of the Journal. It is ditlicult to conceive how such a 
cautious and active animal as a tiger could get caught by a train : it might 
be acoountt^d for by the X)a88ing of two trains simultaneously, or again the 
tiger at tho last moment may have thought the other side of the track 
afforded more cover and security. T have heard of several instances of 
leopards being killed by trains, but those animals are much less timid of 
man and all his works than tigers arc. 

Khandwa, 0. P., A. A. DUNBAR BRANDER, i.f.s. 

November 1918. 

No. IT.-^ARROW HEAD IMBEDDED IN A TIGER’S BACK. 

1 enclose a photograph which may be of interest to members of the Society. 
It represents an arrow head found imbedded in tho flesh of a tiger which 
I shot last Christmas. Tho wound was evidently an old one, for skin had 
growu entirely over it and only a small patch of slightly lighter-coloured 
hair marked the spot on the beast’s back where the arrow had entered. 
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The tiger was well known in the district as a troublesome fellow, who 
held up travellers and bullock carts from time to time. His nasty temper is 
perhaps not to be wondered at, seeing that ho had such a “ thorn in the 
flesh.*’ 


J. (1. MIDLAND. 


Bombay, i9th February 1919. 


No. III.— SIZE OF TIGERS. 

On reading Col. R. W, Burton *s tiger notes from the Oriental Magazine 
1 looked up my Volumes of Oriental Magazine from 1830-1883 and found 
A. Mull ” gives measurements of a tiger, killed by him and Capt. D — in 
Khanded as 12’-2" when dried and ll’-9” shortly after death, also of a 
tigress of and a panther of O’. Any tiger in that or the Ajnnta country 
wap in 1829 considered small if under 10’-9”. A pity they did not give 
the weights. “Lowry Todd” says in 1882 that he had seen about 100 
skins of tigors in the Mahratta Country and measured many just after 
death and none was over 9’-5” in length. He also asks if there is any truth 
in the popular idea of a tiger’s ago being told by the number of lobes in his 
liver and says that he found a big old tiger with 1 2 lobes, an old tigress 
with eleven lobes, a young tiger had 7 lobes and a cub 4 lobes. Has this 
been tested by any of your readers P 


R. LIGHT, Lt.-Col. 

Hastiwos, England, 

16fA October 1918. 

Xo. IV.— TIGRESS {FELIS TIGRES) ATTACKING A SLOTH BEAR 
{MELURlbUS URSINUS). 

On the night of the 10th of this month a tigress and cubs killed one of 
my kills in a nullah, and I sat up with a friend. It was a bright moon- 
light night. About 7-80 we suddenly heard an appalling noise about 150 
yards away on our right and behind us. It sounded like two tigers 
fighting. Then we saw a bear coming hurrying and stumbling along the 
nullah from our right. It was gasping for breath, and when it got just in 
front of up on the opposite bank of the nullah, it suddenly uttered a roar 
and jumped round, as bears do when they think something is attacking 
them. I thought tho tigress must be following, so I advised my friend not 
to shoot. The bear now went on a few yards, and sat down to get breath, 
gasping and occasionally moaning. Then it went off towards our left, still 
mattering and complaining, and unfortunately for itself crossed the nullah 
into the jungle behind us. Suddenly the uproar commenced again, and it 
was obvious that the tigress had gone for the poor old bear again. The 
howls of the bear, and the roars of the tigress went off through the forest, 
and gradually faded away in the distance. After they had died away 
X heard tho plaintive calls of what 1 thought at the time were bear cubs, 
but which might have been tiger cubs, going off in the same direction. 
The tigress never came back to the kiU. I have heard of tigers killing 
bears^ but 1 suppose I shall never be so near seeing the performance as 
1 was on the night of which 1 write. 


Nimab, 4ih March 1919. 
43 


J. A. DUKE, D.8.P. 
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No. V.-MONGOOSB (MUNQOS MUNGO) KILLING A HEDGEHOG. 

Going along the road in nty car this morning I saw a mongoose attack, 
ing a hedgehog on the edge of the road. The car passed within a few 
feet of them and the mongoose only drew back for a second. The car was 
stopped thirty yards down the road and 1 watched events. The mongoose 
was scratching at the hedgehog which was in a ball and was trying to 
bite at the depression which he knew was the vital spot. There was a wall 
along the road so I got out of the oar and wont along behind it till I arrived 
opposite the place where the struggle was taking place. I was about six 
yards from the two animals and watched them for a quarter of an hour. 
The mongoose kept on scratching at the hedgehog and biting it. Then it 
seemed to spit out something probably bristles from its mouth. The 
mongoose got rather blown after a few minutes. Its mouth was open and 
it was panting hard. After another effort it took a rest lying down by the 
hedgehog with its hindlegs spread out. During this time it occasionally 
sniffed the hedgehog and kept a sharp look-out. Then it made a prolonged 
attack on the hedgehog scratching and biting at the vital spot and some- 
times rolling over with it. At last it got a firm hold of something with its 
mouth and 1 could see the hedgehog being gradually forced open^ but could 
not tell where the mongoose's grip was. Tho hedgehog began to squeal 
loudly, a most unpleasant sound. The mongoose then dragged the 
hedgehog across the road and along the wall to a bush at tho corner, the 
distance being about thirty yards. I moved along the wall and could just 
see the mongoose moving about in the bush. Then a man came near and 
the mongoose ran away. I got the hedgehog out and found it rolled up 
and still alive. I could not wait any longer so put the hedgehog back in 
the bush. On my return an hour later the hedgehog was lying dead just 
outside the bush. On opening it I found that its head boon bitten out. 
The mongoose must have returned finished it off and again been frightened 
away. Three hours later the hedgehog was not to be found. From an 
inspection of the hedgehog it did not seem as if tho mongoose had bitten 
off a number of bristle and so got a hold on the flesh, but I should imagine 
that the compressing muscles of the hedgehog must eventually become 
weary and a very slight relaxation would allow tho mongoose to get its 
mouth into the aperture. Whatever the cause it is probable that there is 
only one result when a mongoose sets to work on a hedgehog. 

B. O’BRIEN, Ll.-Col. 

PoKBANDAB, ^27ih Octobef 1918. 

No. VI. -NATURAL DEATH OF A FOX {VULPES BENOALBNSIS). 

As notes appear occasionally in the Journal on tho subject of the 
natural death of wild animals, the following incident may be worth 
recording. 1 was out riding early in the morning and noticed a fox 
{Vulpes bengaleiiai$y \y inf; on the ground. As 1 passed by near it I was 
much surprised to see it simply curl itself up in a ball as if it was going 
to sleep till the sun rose and wanned it a bit. I thought its behaviour 
seemed very tame as the spot it selected was an open bit of grass land 
though in the neighbourhood of flelds. 

As 1 was on my way home some three hours later, my attention was 
attracted by some 3 or 4 white backed vultures {Paendogypi bengaknais) 
sitting on the ground doing nothing in particular. On getting near 1 fonmd 
one was mauling the mangled remains of skin, etc., of the unfortunate little 
fex. Presumably it was not caught asleep but chose this spot to die in« 

UvAO, 6eAJIfam^l914. G. O. ALLEN, i.c.s. 
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No. V1I.--.SPOTTED DEER {AXIS AXIS) AND WILD DOGS 
{CUON EUKHUNKNSIS). 

On the 4th of January I went out from my camp for an evening stroll 
after cheetah 1 took with me three long dogs aud a terrier in case 1 
wounded an animal. Going through the jungle 1 saw a fine little fox 
slipping away, so, as there seemed to be no cheetal just there, I loosed my 
dogs on the fox. They went off, and 1 lost sight of them. Before they 
came back I heard from a small teak plantation in the opposite direction 
the unmistakable noise of a pack of wild dogs in full cry. 1 rushed along 
in that direction, and had only run about 20 yards when some cheetal 
hinds rushed out past me with two wild dogs stretched at full speed after 
them. I could not get a shot in, and they disappeared over a small hill. 
X then dashed into the teak plantation as 1 heard more wild dogs calling 
there. My orderly caught a glimpse of live of them, but 1 did not ; and 
T turned back to collect my own pack as I had visions of their being killed 
by« superior numbers of wild dogs. I assured myself that my dogs had 
returned, and then I proceeded in the direction the first lot of cheetal 
hinds had been chased. I suddenly saw a wild dog standing on a little 
hill about 100 yards away. I moved a bit closer, aud saw there were two 
dogs. They both looked rather out of breath and excited. Suddenly one 
of them dashed forward at something £ had not seen before and which 
now turned out to be a small cheetal fawn. This fawn had been lying on 
the ground, and had suddenly jumped to its feet and tried to escape. The 
dog which rushed at it merely knocked it over and then stood aside. 
The fawn again made a dash to escape, and the other dog rushed after it 
and knocked it over. Neither made any attempt to tackle or kill it. 1 
was dodging about trying to got a steady shot, but could not on account of 
the dogs’ movements and trees in tho way. The third time the fawn 
sprang up it luckily rushed past me. One dog dashed in pursuit, and, as 
It passed, 1 dropped on one knee and whistled. The dog broke away from 
mo, but drow up about 30 yards off staring at me, so that 1 had no dilli- 
culty in knocking it over. The other dog went off like a Hash. So did tho 
fawn, aud seernod none the worse for its tumbles. 1 was using a Manlicker 
rifle with nickel bullets, and the wounded dog being shot on tho stomach 
\\ent about two miles before <lying, 1 tried to put my dogs on to him, but 
there wore too many fresh cheetal traces all over the place for this to 
succeed. 1 have never before hoard of wild dogs playing with their prey. 

J. A. DUKE, u.K.p. 

Nimak, C. P., 4tk March 1919. 

No. Vm.— EXPECTED PLAGUE OF FIELD RATS IN 1920. 


Tho famine of 1918-19 will almost certainly bo followed by a rat plague 
in North Gujarat, Rajputana, South East Sind, Kathiawar and the East 
Deccan in the winter of 1920-21. This sequence — monsoon failure followed 
by a plague of rata two years later — is now well known and established. 
The following are the best authenticated oasoe 

Failure Rat plague 

of monsoon in winter of 

1876 1878-79. 

1899 1901-02. 

1911 1913-14. 


In the Statistical Atlas of the Bombay Presidency, Edn 1906, in discussing 
the rat plague after the 1899 famine, the schedule on p. 16 attributes the 
plague to the winters both of 1900*01 and 1901*02. But this is evidently 
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incorrect, atnoe on reference to the district accounts of all the infected 
districts it will be found that rats are only mentioned as having been a 
pest in 1901-02. 

The frightful destruction of crops caused by these plagues can be judged 
by the following rough estimates, which are based on my own experience 
of the rats in North Gujarat in 1913-14. Revenue assessment (in 1906) 
of the Ahmedabad and Kaira district— Rs. 34^ lacs. Deduct 14^ lacs 
for land such as rice lauds, the crops on which are not liable to damage 
by rata — Rs. 20 lacs. Assume that the average gross money outturn is 
now about 50 times the assessment — Ra. 10 crores. Assume 67o of the 
gross outturn to be destroyed by rats — result, loss of Rs. 50 lacs in two 
districts alone. 1 have taken 57o as a conservative estimate. From 
personal observation I should say that in some talukas, such as Prantij, 
the damage in 1913-14 was much higher, and in individual Helds of 
“ math” as high as W/o* From this it follows that precautionary measures 
are quite worth taking, should any be known. And there is amplo time to 
organize them. 

It would be beat if preventive measures could be based on such know- 
ledge as we possess of the life history of the field rat species, and of the 
causes both of the rise in their numbers and their subsequent return to 
the normal. The cause to which these rat plagues is usually attributed 
is the diminished mortality among the young broods in the year of 
monsoon failure through the absence of water to drown them in their 
burrows. It is doubtful whether this drowning of young rats in normal 
monsoons has been definitely investigated and proved. If not the cause 
assigned is purely theoretical, and is therefore open to argument. A 
great objection to it is that the fields worst infected in North Gujarat in 
1913-14 were the highest fields with the sandiest soil, a.c., the fields least 
liable to water-logging in a normal year. The ordinary monsoon rainfall 
in such fields runs off easily, and so much as does not run off soaks through 
the light sand. The causes of natural phenomena are often not the most 
obvious ; and a remark in the Statistical Atlas suggests another possible 
clue. In speaking of the cesmtion of the 1878 plague, the compiler wrote: — 
” It is conjectured that a parasite (a red tick found on the bodies of the 
rata) may have aided in the work of destruction.” It is possible that in 
normal years the multiplication of the rats is kept down by the attacks of 
this, or some other, parasite, and that the failure of the monsoon is 
prejudicial to the parasite. Ticks breed in grass, and there is a noticeable 
diminution in the grass crop in a famine year. On the other hand they 
do not feed on the grass, but use it merely as a jumping-off place. And 
even in a famine year there would be herbage high enough for the ticks to 
attach themselves to rats. A more probable cause of the diminution in 
the number of ticks would be the diminished humidity. Animals, like 
plants, are influenced by the humidity of the air, and some species find 
their optimum only in a fairly humid atmosphere. The ticks which attack 
travellers in the Kanara Forest country are an example of this. These 
ticks find their optimum in the heavy rainfall belt on the crest of the 
ghats, and diminish in numbers rapidly as the rainfall decreases eastward. 
Whether the Eastern limit of ticks and the lines of equal prevalence recede 
westward in years of light rainfall I do not know. But it seems reasonable 
to suppose that this is the case. And in the same way the rat tick may 
easily diminish in ntunbers in years when the humidity in July to October 
is noticeably below the normal. 

Should the above theory be correct we can get little hope of preventing 
the rat plague in 1920-21 along nature's own lines. The mischief will 
now have been done, and artificial breeding of ticks is presumably beyond 
the bounds of practical operations. It would be necessary therefore to find 
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some other modua operandi of a more direct kind snoh as poisoning or 
digging up of burrows in the breeding season. But it is beyond the scope 
of this note to do more than draw attention to the impending evil. 

L. J. SEDGWICK. 


Dhakwar, 7th January 1919. 

It may be argued that if the multiplication of rats is due to decrease 
in prevalence of ticks then the greatest prevalence of rats should occur in 
the year following the greatest decline in ticks, f.e., (in this case) 1919<120. 
But if we assume that the recovery of the ticks is spread over two or 
mure seasons it may take time for the repressive influence of the ticks to 
get the better of the impetus which has been given to rat-multiplication in 
the meanwhile. Tho appended theoretical graph will explain this argument. 
It will bo noticed that tho rat prevalence begins to fall at the point whoro 
the tick prevalance riches the half way point between maximum deficiency 
an4 normal. Tho graph is drawn on the assumption that tho monsoons of 
1917, 1919, 1920, 1021, 1922 and 1923 are normal. In practice the actual 
graphs would be much more complicated, and in a long series of years 
tho two lines would constantly cross. 


Alaximuin possible excess. 
BO % excess, 
Normal. 

60 % deflclt. 
Miixtmum possible deficit. 


t^pT'oOaSoiSroor^. - 




=s prevalence of tlcKs. 

I — — prevaloncoof raU. 


Mr. Sedgwick has done well to call attention to this interesting phono- 
mona which is of such great economic importance. 

The first thing we want to know is what are tho kinds of rats, which 
cause those plagues, and I would appeal to members to send in specimens 
of rats should there be a plague next year. Of the more recent plagues 
there is not, as far as we know any record of the speedes concerned, but 
fortunately two good naturalists Sir Walter Elliot and the Rev. Mr. Fairbank 
of the American Mahratti Mission at Ahmednagar have put some facts on 
record. Sir Walter Elliot writing in the Madras Journal of Lit. and 
Soience many years ago remarked that owing to The monsoon of 1 $26 
having been deficient at the commencement of the season, the mettades 
bred in such numbers as to become a perfect plague. They ate up the seed 
as soon as sown and continued tibeir ravages when the grain approached 
maturity, climbing the stalks of the jowaree and cutting off the ears to 
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devour the grain with greater facility. I saw many whole Helds completely 
devastated so much so as to prevent the farmers paying their rents.’* In 
1912 Oapt. G. 0. Shortridge, one of our Mammal Survey Collectors was 
collecting in the Dharwar J^strict, the district to which Sir Walter Elliot 
refers, and wrote of the mettades which are now called soft furred rats 
Millardia meltada as being confined almost if not entirely, to the black 
soil country, where it is probably the chiefly destructive to cotton crops. 
These rats, in favourable seasons, increase in such enormous numbers as to 
eat down the crops of an entire district. While at Dharwar 1 never found 
the species so plentiful as Tatora or Gunomys, although there is no doubt 
that at times it becomes a plague.” 

Writing of the plague in 1878-79 Mr. Fairbank says that the Indian 
Gerbille Tatera indica was the primary culprit. He describes how this 
plague extended over several thousand square miles principally in the 
Ahmodnagar and Sholapur Collectorates and the adjoining Native States. 
This plague was first noticed in the end of 1887 when the Habi (winter) 
crops began to ripen. At first writes Mr. Fairbank stalks were out down 
here and there in the fields but more were out as days went on. And 
afterwards fields wore suddenly attacked and destroyed in a few nights. 
When food became scarce where they were, the rats gathered their forces 
and an army of them invaded fields that had not boon harmed before and 
quickly destroyed them.” llosidos the Indian Gerbille the soft-furred 
Field Hat was also, in all probability, responsible for a good deal of the 
damage as Mr. Fairbank remarks that ‘‘ In some places they did not cut 
down the stalks but climbed them and gnawed off the ears of grain” a habit 
as we have seen from Sir Walter Elliot’s paper he noticed in the latter 
animal in Dharwar. 

The Southern Mole Hat Gunomy^ kok too was probably responsible for 
some of the damage, but Mr. Fairbank says only in small numbers. Ap- 
parently then in the Ahmednagar district the rat plague was caused by the 
following species in the order given ; — Indian Gerbille, Soft-furred Field 
Hat and Southern Mole Hat, while in the Dharwar Distnet Oapt. Shortridge 
considered the order of dostruotiveness to bo as follows: — Indian Gorbilio, 
Southern Mole Hat, Soft-furred Field Hat, though in Walter Elliot only 
mentions a plague of the last named. 

In 1909 the Society was sent two examples of the Sind Mole Hat, 
(iunoinyB sindicua which was said to be a regular plague in the Indus Delta. 

As regards the breeding habits, 1 may briefly mention the following 
facts. The Indian Gerbille generally makes its hole in or about a hedge or 
bush, while the Southern Mole Hat burrows are found right in the open, 
along side a bund or, as often as not in the jungle but they are always 
easy to tell by the mole like mounds thrown up outside the burrows. The 
soft-furred field rat on the other band is found in old walls, heaps of stones, 
but principally in cracks in the sunbaked soil. These diflerences in habits 
may account for what appears to be different times of year when the plagues 
take place. Sir Walter Elliot’s record seems to point to a plague in the 
middle or end of the monsoon, while as Mr. Sedgwick has pointed out 
according to oflicial records the plagues take place as a rule in the cold 
weather, two years after the failure of the monsoon. 

The 1826 plague is attributed by Sir Walter Elliot to the failure of the 
early rains and consequent great increase in first broods of rats, many, 
which are as a rule drowned at tliat season, escaping. That many rats are 
drowned by heavy rains is shown by Mr. T. Davidson, who writing to 
Mr. Fairbank says from Hadha in the Sholapur Gollectorate on May 20th, 
1879, says 'Hhere was a grand slaughter of rats on Monday night and 
Tuesday. It rained 2'6fl inches and in the morning the whole black soil 
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ww covered with dead and dying rats, sticking in the mud. The people 
say half of them have died. ” Sir Walter Elliot says of the Mettadesthat 
number perish at the beginning of the rains owing to the cracks filling up 
their hole or falling in on them. In the monsoon probably large numbers 
of rats are killed one way or another, but I do not tliink that when the 
rains are a failure, that alone is the cause of the plagues, Mr. Sedgwick 
suggests that ticks have a great deal to do with the keeping of rata in 
check and the killing off the plagues. They very likely do play a part, but 
probably the scarcity of food is the principal cause of tho plagues, and we 
know that abundance and scarcity of food has a groat deal to do with tho 
faoundity of animals. 

All kinds of rats breed chiefly in tho spring, though also probably in 
warm climates, all the year round to a certain extent, and if this spring, 
when the breeding season commences they cannot got as much food as 
usual, the litters will be fewer and smaller in size and fewer young rats 
will reach maturity and take longer before they are able to breed. Rats of 
all kinds breed when they aro a month or two old, but probably owing to 
the scarcity of food this will bo delayed, so that even if this year’s rains 
are good the rat population next winter will be below the average. With 
this years supposed good monsoon there will be abundance of food and the 
rats will breed next spring in numbers and produce by tho following winter 
a regular plague. 

The plagues of rats are said to disappear as quickly as they appear and 
at times numbers are seen dead in the lields. This points to their having 
been attacked by some disease which has broken out owing to their great 
increase in numbers. The natural onomics of rats in ordinary times keep 
them in check, but when once they become a plague and got beyond their 
natural enemies then Nature calls in otlier remedies in the form of some 
infectious disease. This may account for the quick disappearance 
of the plagues and for the number of dead rats seen lying about in the 
Holds. 

In all probability a certain number of the rats migrate to a loss popu- 
lated district but of this w(i know nothing. Any information about rat 
plagues after a famine would be most acceptable with special reference to 
the following points : — 

(1) Kind of rat causing plague (skin and skull should bo forwardo<l 

for identification). 

(2) When increase was first noted, 

(3) When rats began to decrease. 

(4) When rats appear to bo in their normal numbers again. 

(6) If any great increase or scarcity of birds of prey, mungooses or 
other carnivorous animals also snakes diinng or before the 
plague. 

(6) If any dead rats seen lying in the roads and fields (specimens 

should be collected and sent in strong country liquor to the 
Society.) 

(7) Any signs of rats migrating or leaving the district. 

As regards the preventive measures it is difficult to say what can be 
(lone but it is evident that the sooner measures are adopted the more 
oMcaoious they will be, and with the present scarcity of food it is evident that 
any method of trapping or poisoning with a bait would be of more value 
now, than later on when food becomes plentiful. It must be remembered that 
if a poison is used it must be one which is not harmful to the rats natural 
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enemies or else much of the good done by killing the rats will be defeated 
if their enemies are also killed. 

Killing rats when the plague is at its height will probably do little 
good as Sir Walter Elliot has shown. 

N. B. KINNKAR. 

Bombay Mat, Hist, Soc 
9th Ma7*ch 1919, 


No. IX.~PORCUPINE’S METHOD OF SHEDDING QUILLS 
WHEN ATTACKED. 

Seeing R. D. Macleod's note in the Journal of the 15th January 1918 on 
^^a ftght between a dog and a porcupine and his wish for information as to 
the porcupine's mode of attack, I give my personal experiences. At Quetta, 
in 1885 a brother Officer and 1 went for a walk in uniform one evening, 
taking with us two young grey hounds, 2 bull terriers, a fox terrier and a 
retriever. At the foot of the hills, the dogs turned a fox out of the rocks 
and killed it. When we came to another cavity in the rocks we let the 
terriers go in. Before long we heard barking and fighting and presently the 
fox terrier came out with a quill through its low^or lip and another through a 
fore leg. I then called the other 2 terriers as I knew how dangerous it w^as 
for them. The bull terrier bitch came out with 4 or 5 quills in each socket 
of her eyes and one through her chest and coming out of her side. These 
we took out and later fouml her eyes had not been touched and they and the 
wounds in her lungs healed up all right. While I was calling up the whole 
for the bull terrier dog, out came a porcupine quite close to my face and 
went for the two grey hounds with its quills laid back. When near thf)m 
It turned the quills forwards over its head and ran at them in turn, leaving 
about a dozen quills in the side of each, then backed away. The quills are 
loosened in the skin sockets. We had only canes so threw stones at it and 
though we knocked out many (piills it got away into the rooks. The retrie- 
ver cleverly kept out of its way, only barking. Soon another porcupine 
came out and went back into the hole when stoned. The bull terrier dog 
never came out again. No doubt he got quills into his brain or heart and 
had so many in him that he could not turn round and get out. A dog is no 
match for a porcupine in its hole. 

R. LIGHT, Lt.-Ool. 

Hahtinus, England, 

October 1918. 


No. X.--HECORD FEMALE NILGIRl TAHR 
(JIEMITRAGUS HYLOCIRIUS). 

In November 1 was out shooting ** Nilgiri Tahr" on the Nelliampathies. 
I had got within 500 feet of a herd, who were below me on precipitous 
ground. X picked out what appeared to be a decent sized buck. The 
beast turned out to be a doe taping 14". The biggest $ recorded in 
Rowland Ward's book or in any other authority 1 have had the oppor-* 
tunity of consulting seems to tape only 11". 

A. P. KINLOCH, Libut. 

CoLABA, Bombay, 

January 1919. 
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No. XI.--INDIAN GREY SHRIKE (LANIUS LA THOEA) 
ArrACKlNG WOUNDED SANDGROUSE. 


This morning 1 shot a Sandgrouse which fell 120 yards away. When I 
got close to it I saw an Indian Grey Shrike attacking it. The Sandgrouse 
gave one flutter which frightened off the Shrike and then lay dead. The 
Shrike returned and began pecking at it. I watched it for a few minutes 
and then wont up expecting to And it had attacked the eyes, but it had 
drilled a hole in the Sandgrouse’s skull. I have never seen this before 
and it may be of sufficient interest to record. 

It was rather cheek of a small bird like a Shrike to go for a Sandgrouse. 


POBBAMDAR, KaTUIAWAR, 
let NovemJber 1918. 


E. O BRIEN, Lt.-Col. 


» No. XlI.-~ OCCURRENCE OF INDIAN RED BREASTED 
FLYCATCHER {SIIHIA RYPERYTIlllA) IN THE DECCAN. 

In the Fauna it is stated that this bird has not yet been procured in 
India, when on migration between Kashmir, its summer quarti^rs and 
Ceylon, its winter quarters, nor have I been able to trace in the journal any 
account of its occurrence outside the Himalayas. 

It may, therefore, prove of interest to know that I procured a male of 
this species in good plumage at Bolarum (Secunderabad, Deccan) on the 
28th of September last, and saw another on the .‘10th, two days later. 

No more wore soon, and the two individuals mentioned were evidently 
on migration. I am inclined to bolieve that its occurrence on this occasion 
was not fortuitous and that this species migrates annually down the con- 
tinent of India, but has probably been overlooked owing to its similarity to 
A. parmt its European ally. 1 may mention that though in the Fauna it is 
stated that S. parva occurs in India down to a j»oint considerably South of 
the Deccan, i have never observed it in the Deccan, and think it has 
probably been confounded with Af. hyperyfhra, from which it may be distin- 
guished at large by the ring of white feather round the eye, which is a 
conspicuous marking wanting in the latter, and by the lesser amount ot 
chestnut on the underparts. Another rare Flycatcher shot on migration at 
Bolarum on 2nd October 1917, was Layard’s Flycatcher (Alseonax mxUtii). 

A. .1. CURRIE. 


Bukdbb Abbas, 28/A November 1918. 

[There are three skins of Sephiapajva in the Society's Collection, bvo from the 
Satara district and one from Kolaba Dlstnot below Uhats -Ed.^ ]. 


No. XHI.—NESTING HABITS OF THE BROWN ROCKCHAT 
{CERCOMELA FUSCA). 

A few years ago' I spent the hot weather touring in the Banda district 
of Bundelkhand living in Canal inspection houses. Every inspection house 
had its pair of Brown Kookohats, which nested inside the house, usually in 
the batliroom, to which they had access through the drain opening when 
the house was shut up. I found several of the nests, which were placed 
either in the comer of one of the shelves in the wall or else on the cornice, 
and 1 was surprised to And that they were invariably built on a foundation 
of small pebbles or gravel. The foundation consisted of an irregular heap 

44 
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of pebbles some six inohes across and about three deep and the nest was a 
very neat gras8*lined oup, about in diameter and about 1^' deep, 
( I did not measure it ) embedded in the gravel with its lip flush with the 
top of the heap. Those pebbles must have been carried up by the birds. 
1 should be glad to know whether this is the usual form of nest of these 
birds, as 1 have not seen it mentioned anywhere. Is the Hockchat a bird 
that is changing its habits and extending its range P Jerdon speaks of it as 
** found at Saugor, Bhopal and Bundelkhand, extending towards Gwalior and 
the N. W. Provinces Ho goes on to say ** It is a permanent resident of 
Saugor and I have always found it on fhe sandstone hills there, among rooks 
cliffs and loose stones, never coming to the cultivated ground below”. 
I have always found it most common in districts such as Banda and 
Mirzapur, where there are plenty of rocky hills, but it is by no means 
confined to the hills and frequents cultivated land. The part of Banda 
where 1 found these nests was many miles from the hills. I have also found 
it common, though to a lesser degree, in many other districts of the United 
Provinces where there are no hills at all and nothing but cultivated land. 
At the same time it still seems to have a preference for anything suggesting 
rocks, such as buildings, and the form of the nests I found and the 

fact of the usual means of access being through the small hole in the wall 
suggested to me that the birds were following instincts inherited from some 
time when they may have been confined to rocky country. But I imagine 
that in any case Jerdon*B information must have been incomplete and the 
change in habits, it there has been one, cannot have taken place in the 
50 years since ho wrote. 

L. S. WHITE. 

Hariioi, Ornii, 

2Sfd February 


Xo. XIV.— A XOTB ON THE LABOE BROWN THRUSH 
{ZOOTHEA MONTICOLA). 

I am sending you by post a skin of the Large Brown Thrush {Zoothea 
motUieola,) A bird which is fairly common in the thickly ‘ wtioded nullah, 
which extends from my vegetable garden to the top of the Binsar ridge and 
down which runs a perennial stream. The elevation is from 7,800 to 
nearly 8,000 feet. The description of the bird as given in the Fauna of 
India is not quite complete, for instance, no reference is made to the white 
webbing under the primary and secondary quills forming a broad bar 
nearly across the inside of the wing which is quite noticeable during flight. 

In reference books to which I have access nothing appears to be recorded 
regarding the habits or nidification of this bird. From personal observa- 
tion I believe the bird obtains its food in the bed of the nullah raking 
up fairly large stones with its powerful beak. It is a busy bird whilst 
feeding, moving back with its tail lowered when a stone is displaced, and 
then darting forward with its tail cocked and seizing any worm or insect 
exposed by the removal of the stone. The favourite hunting ground of 
this thrush appears to be accumulations of ooze and gravel at the base of 
boulders and I have frequently noticed the scratching of this bird and 
the probings of Woodcocks in the same places. It is a shy bird and will 
not brook close observation. Its flight is rapid and is more like that of 
a dipper than of a thrush. The flight is generally up or down stream, but 
when much disturbed it darts through tlm thick underwood and makes for 
the next nullah ; in fact although I have observed quite a number of these 
birds during the past flve years, I have never seen one in anything like 
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open forest or away from the immediate vicinity of a wet well wooded 
nullah. The bird is not gregarious. I have never been fortunate enough 
to find the nest of the Large Brown Thrush, although 1 am convinced that 
it breeds here, as it remains throughout the year being certainly more 
common during the winter months. Some years ago, whilst upon a short 
visit before I had taken up my abode in Buisar ; the late Mrs. Goban, a 
keen observer of birds, showecf me a nest which she declared to be that of 
Z. monticola ; the nest contained one egg, pale green, with rather pale brown 
blotches, the nest itself was cup shaped, neatly constructed of moss and 
lined with fibre and was built in the first bifurcation of a holly tree about 
six feet from the ground and almost touching the bank which rose steeply 
from the bed of the nullah. By standing on a boulder the inside of the 
nest was clearly observable. I suggested that the nest might bo that of 
an ouzel, but Mrs. Goban declared she had seen the bird leave the nest 
which indeed had let to its discovery, and was quite certain that the bird 
was the Large Brown Thrush. 1 had to leave the next day, and so was 
unable to prosecute inquiries, but heard afterwards that the nest had 
been destroyed. 

Hume in his Nests and Eggs, 3nd Edition, makes no reference to Z. 
morUieola, but gives an account of a nest of the Purple I'hrunh taken 
in the same nullah by Horne many years ago, the indentiilcation of which 
was obviously open to question, owing to the circumstances under which 
the bird was obtained and makes me wonder whether the nest was not 
that of Z. monlicola, as the description of Horne's nost and eggs tallies 
(•ompletely with the one found by Mrs. Goban. The Purple Thrush is, at 
any rate, at the present time, an exceedingly rare bird. 1 have not seen 
it myself once in the past five years during which I have been a close 
observer of the birds in the neighbourhood, and think it quite p<>Bsible 
that Home mistook Z. monlicola iorCochoa pnrjnirea. Hov^ever in a foot- 
note on page 111 of Nests and Eggs the Editor stutes that now that the 
history of those Thrushes is better knowm, there is little doubt that Home’s 
nest really belonged to C. purpurea. 

S. J. MABTIN. 

Binsak House, 

Kumaon, 30^7* December 1918. 


No. XV.-^NIDIFICATION OF THE SMALLER STREAKED 
SPIDER-HUNTEH {ARACHNOTHEltA AURATA). 

During June and July 1918, when camped at the foot of the Pegu Yomas, 
in Promo Division, at the headwaters of tho Shwele River, I shot '1 or 3 
specimens of Arachmthera avraXa^ the Smaller Streaked Spider-hunter, 
(Blanford's No. 907) and found them just ready to breed. The birds 
are by no means rare in this immediato locality, and distinctly conspicuous 
from their habit of sitting on a branch and twisting their heads, and stretch- 
ing their necks, and their dumpy unbalanced figure owing to their short 
taUs and long bills. On July 24th, 1 noticed one fly past my t^ with a 
thread of silk or cotton in its bill, but a long search failed to bring its nest 
to light. Several other hunts brought no better luck. 

On July 28th, 1 was out doing a long day's logging. As I was walking 
along a rather slippery felled teak, 1 put out a hand on to a creeper 
growing beside it to steady myself. From right under my hand, an Arach^ 
nothwa aurata flew out, and after a very short search I found its nest, 
containing 2 eggs. Tho creeper had been pushed aside 3 days before, to 
get at the tree to fell it, when the fellers had found the nest; luckOy the 
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bird had not detertod, but was actually sittings when I found it, though the 
nest had been pushed 2 or 8 feet out of place by the tree in falling. 

The nest was on the underside of a leaf of a thorny climber {Stnilax 
macrophylla, 1 believe) common in Lower Burma, which bears thorns all 
over its stems and along the ribs of the leaves, which are up to nine inches 
or a foot in length ; the local name is * Katcho/ It was hung from the 
leaf by about 100 little threads of silk, each worked into the material 
ef the nest, pushed through the leaf, and knotted on the npperside. 
These threads ran all round the back and sides of the nest, but were 
especially numerous at two ends of the rough semicircle thus formed. On 
the upper surface, the semicircle of.knots was about wide, and 8" in exter> 
nal diameter. The front was open, and the nest was so built that when the 
leaf was hanging naturaUy, there was a space of about If" between the 
edge of the nest and the leaf in front, the back was close up against the 
leaf. Water was kept out of the holes in the leaf by the knots ; when I 
found it, it had been raining heavily, but the inside was quite dry. The 
combined strength of the supporting threads was considerable. 

The nest itself was a cup, high at the two sides and low at the back and 
front, made of vegetable fibre, ornamented scantily on the outside with 
skeleton leaves, and bits of bamboo leaf. Hound the lip of the nest were 
several pieces of white, curly, bark from bamboo spathes, T think : these 
were arranged in a strip, 2'' long, and down just on the outside of and 
below the lip. 

The nost was about 2}'' across at the top, rather less from back to front, 
and more from side to side, of rather the conventional ** watch pocket ’’ 
shape. Externally, it was 2f'' deep at the front and back, and 31'' at the 
sides: internally, IJ" deep at front and back, and correspondingly more 
at the sides. The internal hollow was 1}" across from front to back, and 
from side to side: this makes the sides half an inch, and the bottom 1^'' 
thick. 

It was very compactly put together, and lined with vegetable down 
somewhat scantily, mixed with fine fibres, the whole forming a pad at the 
bottom of the nest which was easily removed. The rest of the nest was 
entirely made of Strips of brown vegetable (bark) fibres, finer towards the 
inside, but no where more than across, which were not felted together, 
but appeared to be put in one by one and worked into shape ; from the 
inside, the nest came to pieces easily, but outside it was bound round with 
a few rather broader strips of fibre, which creased the outline of the nest. 

The nest was about 5' from the ground, on the top of a ridge with some 
secondary groMrth round it (not dense as the soil was bad) in a patch of 
open jungle of mixed bamboos and small trees. 

The eggs — 2 in number — ^were fairly set, and 1 can match them for 
colour and markings from my small series of Arachnothera magm. In size, 
they are 21, and 19*75 x 15 and 14*75 millimetres (= 83*78 x 59 and *86 
inches). The colour is a sort of purple, or dark battle-ship grey with minute 
net-like, or crack-like marks all over them ; one egg has no other markings 
except a faint ring of darker grey at the large end. The other egg, which 
is the lighter in the back ground and has a greenish tinge, has dark groy 
spots all over it. Both eggs are glossy and pitted, with a hard, fine grained 
shell rather like eggs of FloeceUa javanenaie, but not so thick. 

Mr. E. C. Stuart Baker tells me that he has never seen a nest of Araeh^ 
nothera magna as small as this, while Arachnothera magna and Arachnothera 
longiroHic l^th use skeleton leaves extensively in the making of the nest, 
instead of fibre, as in this case. 

As I believe that the nest and eggs of Arachnothera aurata have never 
been found before, I send you the above rather full description. Although 
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1 looked carefully, 1 was unable to get a second nest to confirm my notes, 
though I found some fully fledged young birds flying about in September. 

J. M. D. MACKENZIE, i.r.s., m.b.o.u., r.z.s. 


Pbomb, Burma, 
December 1918. 


No. XVI.— THE MALABAR PIED HORNBILL (ANTIlItACOCEROS 
CORONATUS) IN MIRZAPUR, U. P. 

This bird is fairly common beyond a line some 1*5 miles or so South 
of the Canges as soon as the country side has lost the character of the 
Cangetic Plain and there are plenty of trees ; for although found in quite 
open country, being strictly arboreal it must have plenty of “ baghs ” or 
large trees to act as stepping stones.” They go about in flocks and 
attract one’s attention both from their colouring and their call. The 
expanded tail as tho bird alights is quite pretty. When seen in the hand 
the bird’s heaci has a most rakish appearance, the black feathers sticking 
out like the hair on the back of a school boy’s head. 

Tliey are known locally as ** dhanesh” and are highly prized by the local 
inhabitants both for their flesh and for the oil to be obtained from thorn. 

They are distinctly wary, especially if followed up, and when opportunity 
occurs are invariably added to tho ”bag.” 


Mibzapuk, 30(/i November 1912« 


Cir. O. ALLEN, I.r.s. 


No. XVII.— THE CUCKOO (CDCULUS CANORUS) 

IN MIRZAPUR, U.P. 

1 find the following amongst my notes : — 

I have heard this cuckoo calling a good deal lately (6th August 1912). 
I shot a young cuckoo not far from tho Civil Station. It proved to 
be in tho second stage of plumage, the uucbal spot being still 
retained (27th August 1912). 

a. 0. ALLEN, i.e.s. 

Mibzapur, 80/j^ November 1912. 


No. XVIII,— EXTENSION OP RANGE OF THE BRONZE- 
WINGED DOVE. 

Regarding the Bronze-Winged Dove (Chalcophapa indica) Blanford states 
in Vol. iV Birds, Fauna of British India, 1898, that the only localities in 
which it is found in the Madras Presidency are the Malabar Forests from 
Cape Comorin upwards towards Bombay. I write to state that I shot a hen 
of this species on 13th February 1919 in the Panapakkam Reserve Forest 
of t^s district. This was shot as the bird was entirely new to mo and 
1 dduld not identify it until it was in my baud. Two more of the same 
species were seen later but not fired at. Please let mo know whether this 
is a new locality for the bird to be found in. 1 have a dim recollection 
that the late Mr. Roscoe Allen (Madras P.W. D. ) told me in 1912 that he 
had shot a specimen of this species in the Mamandur forest (a continuation 
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of the Panapakkam forest and some 20 miles distant) and had reported 
the same to the Society. 1 regret to state that my bird was too much 
knocked about for preservation. 

H. DAWSON. 

Ohittook, S.T., 

Febitiary 1919. 

(This is an interesting record as apparently the furthest South this Dove has 
been recorded on the East Coast is inland from Masulipatam ivide Stuart Baker's 
Indian Pigeons and Doves). There is however a skin in the British Museum 
Collection labelled “Madras and presented by the Rev. H. H. Baber, but whether 
Madj^ town or Presidency is meant it is impossible to say.— Eos.) 

No. XIX.— HABITS OF THE PAINTED SAND GROUSE 
{RTEROCLEB FASCIATUN). 

1 was taken this evening by a friend of mine to a spot well known to him 
about 20 miles South of Mirzapur where the Painted Sand Grouse camo 
and scratched in the evening. It is a small bit of ground about 30 ft. long 
entirely bared of grass by these Painters which come and scratch there 
at dusk, the earth having presumably some peculiar attraction. The birds 
come in large numbers just at sunset and the same place is apparently 
used year after year. They must come from far off as I have never heard 
of any of these birds being shot within 10 miles or so of the place. 
On the occasion of my visit only two ♦‘Painters arrived when it was 
getting dusk so we left. The vernacular name of this bird in this district 
18 “ Gutila titar.” As to their nesting season here, young birds are 
generally found strong on the wing at the end of July. 

G. 0. ALLEN, i.c.B. 

MiazAFUU, luf fhi/'Maiy 1918. 

No. XX.— SAND GROUSE IN MESOPOTAMIA. 

In his * Corrections to the List of Birds from Fao’ republished iu“MisceL 
laneons Notes’^ of Vol. XXVI, No. 1 of the Journal, Mr. W. D. Gumming 
includes P, txvLstm with the remark that ‘*GrouBe are scon and heard flying 
over Fao which, with the aid of binoculars, I thought might be this bird.*' 
It would be of interest both to sportsmen and ornithologists in Mesopota- 
mia to know if this species has been shot, South of Tekrit. Personally 
I much doubt its occurrence in Mesopotamia, and feel pretty sure that 
the birds Gumming observed, and was doubtful of, were P. sensgaUtUf, 
During a sojourn of nearly 3 years in this country I have never known of 
any example of The Common Sandgrouse (P. e.tustus) being brought to bag. 

Barring rare stragglers the following are the only Sand Gruuse likely to 
be met with in Mesopotamia, their status being as shown : — 

P. aremai'his The Imperial Sand Grouse. A cold weather visitor in 
small numbers to deserts north of Amara. 

P. alchata The Large Pintailed Sand Grouse. The common resident 
Sand Grouse of Mesopotamia. North of Amara it occurs 
in vast docks. 

P. 9 met/allH 8 The spotted Sand Grouse. Residents but not nearly so 
common as the last, except near Basra where it breeds 
in considerable numbers. 

P. liehteniteini ( arabius f ) The Close»barred Sand Grouse are not 
probably resident. 
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The call notes of P. alchata and P. nnegallus very usefully serve to 
diflTerentiate these two species when on the wing. The former has a single 
^^Oaw’^ like note, the latter a bisyllabic note or chuckle. 

H. A. F. MAGKATH, Lt.-Col. 

Basra., 2nd February 1919. 


No. XXL— THE BURMESE PEAFOWL (PAVO MUTICUS)^ THE 
CHITTAGONG HILL TRACTS, BENGAL. 


In Vol, XXIV, No. 1, Mr. Stuart Baker mentions the above bird as 
being found in Gurunia and Kamoo in the Chittagong Hill Tracts. Mr. 
Merchant of the Provincial Forest Service informs mo that the place is 
Garjania and that Ramoo is a sort of a petty township in the Garjania 
circle. He had a live specimen sent to him about years ago which he 
liberated in the Sitakund jungles. 


BAuiiowif^iB Fty., 
Lakkuia Sarai, lOM AuffuH 1918. 


t^HAS. M. INGLIS. 


No. XXII.— NIDIFICATION OF STONF/S PHEASANT 
{PHASIANUX BLEGANS), A CORRECTION. 

In Vol. XXV, No. 3, Mr. Stuart Baker mentions ten eggs he received 
from me which he said were laid by a hen of a pair kept in an aviary by 
me. He must have misunderstood me. I probably wrote that the eggs 
were laid in captivity. The eggs which wore a part of a clutch of 6 were 
given to me by Mr. O. Bertliug. I believe they were received by him from 
the late Mr. Bartlett. 


Bauhowinie Ftv., 
Lakeiua Sauai, \^th Auyust 1918. 


CHAS. M. INGLIS. 


No. XXHI.— THE GREAT INDIAN BUSTARD (EUPODOTIS 
EDWAUDSI) IN MIRZAPUR DISTRICT, U.P. 

With reference to the note on p. 307 of Volume XXI of the Journal that 
Bustard and Florican used to be found in this District, this is certainly 
still so in the case of the Bustard. 

During the rains a few are generally to bo seen on the largo grassy mai>- 
dans some miles to the South of the station. 

1 have also seen them in other localities in the district in November and 
in March: so presumably they breed hero, it is locally known as the 

dhoom chirya ** no doubt from its boomiug call. 

A friend of mine with long experience of the game birds of this district 
feels certain he once saw a Florican not far from the station, but it was not 
Ragged and this bird certainly cannot be said nowadays to be found in the 
district. 


MiEKAruB, 1913* 


G. O. ALLEN, I.C.S. 
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No. XXIV.—NOTB ON THE OCCUBRBNCB OF THE LESSER 
FLORIOAN OR LIKH {SYPH00TJ8 AURITA) IN BOMBAY. 

It may be of interest to record the fact that while travelling to Parel this 
morning 1 saw on the cricket ground of the Catholic Gymkhana on the 
Kennedy Sea face a female Lesser Florican or Likh {SypheoHs aurita). The 
bird flew slowly across the grounds towards the Hindu Gymkhana and was 
quite unmistakable, 

N. MARRYAT. 

Bombay, 4th Sepietnltr, 1918. 

\A lesser Florican was reported to have been seen near Churchgate Station on 
8th June 1913, vale J. B. X. H. S., vol. XXII, p. 631 — Eds.] 

No. XXV.— the COTTON TEAL IN MALABAR, 

Blanford in F. of I. Birds, Vol. IV states that the Cotton Teal (Nethapus 
coramaTiddiaims) is rare in Malabar, also Stuart Baker in Indian Bucks 
says from Malabar I can And no record of it*s (Cotton Teal) Occurrence, 
though there is one somewhere could I only remember it.’* So, it may 
be of interest to record that I lately saw 4 specimens which were shot 
near here, Nelliampathy Hills, Malabar, and 1 am informed that they 
are not uncommon. 

A. M. KINLOCH. 

Kollengodr, P. 0. Palohat, 

SouiM India, 

l^tJanmry, 1919, 

No. XXVI.— OCCURRENCE OP THE COMMON SHELDRAKE 
{T A DORN A CORNUTA) AND THE MARBLED DUCK 
{MARMARONETTA ANQUSTRIOSTRIS) IN KATHIAWAR. 

1 was shooting with H.H. The Maharaja Jam Sahob at X’mas and on the 
28th December we shot a nallah near Balambha, about 36 miles N. E, of 
Jamnagar. Amon|[ the bag was a pair of Sheldrake. They are the first I 
have seen in Kathiawar. They were in very fine plumage and the collar 
and markings down the breat and belly were of a doepor, richer chestnut 
brown than that depicted in the plate in Stuart Baker’s Duck Book. I 
measured the male bird as he lay on the ground, without stretching, and he 
was 2 feet. 

We also shot a specimen of the Marbled Duck. I could not identify it 
as I had never seen one before, but it was an easy task by the book. Our 
bag in 3 or 1 days round Balambha also included half a dozen Greylags 
and a few Imperial and Sindhi Grouso. Both the latter are rare visitors 
so far south, only met with, as a rule, when water is very scarce in Cutch 
and Sind. 

H. W. BERTHON, Lt.-Col. 

Rajkot, Bth Janmry, 1919. 

[H.H. The Maharaja Jam Saheb of Nawanagar has kindly forwarded to 
ns the two skins of ^e Sheldrake. Writing of this bird Hume says ^^I 
have it from the mouths of Indus, the Coasto of the Gulf of Cutch, from 
Nawanagar Kathiwar ” The last-named specimen which is in the Hume 
Collection in the British Museum is an immature bird and was shot in 
December. Of the Marbled Teal Stuart Baker says it has been obtained in 
Catch and the late Col. Butler shot one near Mount Abu. In the Society's 
collection there is a skin from the Nall shot by Mr. Hr C. Wright in 
December 1899. In Sind this bird is not uncommon.— Eds.] 
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No. XXVI L— SPOT BILL DUCK IN KASHMIR. 

1 am writing' to let you know that 1 ahot a Spot-billed Duck {Anas poeci- 
iomichu), a male, here on the 7th November 1918 and have aaoertained from 
all available aouroea that this is the first of the apecieR, whioh has ever been 
seen in Kashmir. 

I shot a Stiff-tailed Duck on the Ramo day and three more on November 

5>ard. 


D. (i. OLIVER, Ma.)ok 

Srinauau, Kasiimik, 

*J6th November, 1918. 


No. XXVIIl.-^THR SHELDRAKE (TAEOENA COEM^TA) 

IN MANIPUR STATE. 

4 . 

On October 27th J saw 6 common Sheldrake (Tadorna rorntUa) 9 miles 
South of hero. As far as I know, the common Sheldrake has only once 
been previously recorded in Manipur, a shikari having shot one in 1910 
(vide my letter in Vol. XXII, No. 2 Journal). I have n(*v(T seen the 
Common Sheldrake in M anipur before, but the Muhammadan Shikaris say 
they see them occasionally, though rarely. Thore is no Manipnri name for 
the Common Sheldrake, though they have names for the commoner ducks. 

J. (’. HTCCINS, i.r.s. 

Imphal, Manipi n Stati:, i\rd November, 1918. 


No. XXIX.— FURTHER NOTES ON THE BIRDS OF AMBALA 
DISTRICT, PUNJAB. 

The following are a few additions to Mr, Hugh Whistler’s list as 
published in the “Journal”, B. N. H. S., Vol. XXV, No. 4, pp. 065-681 

104. The Striated Babbler — Argyaearlii, Blyth. 

Common about the roods anywhere near the canal at Ja- 
gadhri. 

235. The Red-billed Liothrix — Lidhrix luiea, Scop. 

Dodsworth obtained specimens between Kasauli and Kalka 
in March 1913 and 1 saw at least two males at an elevation of 
6,000 ft. on Kasauli Hill in July 1918, 

260. The Fire-Cap — Cephalopynia flammiceps, Burton. 

1 obtained a male from a small ilock feeding at the top of a 
Bheeshum tree at Jagadhri, 4th March 1917. Probably not 
uncommon on migration as I have also obtained it at Ladwa, in 
the adjoining District of Karnal as the same season. Males 
were assuming the fire cap ” 

328. The Indian Ashy Drougo — Dicrurus UmgicandatuA, A Hay. 

Not uncommon in the cold season. The race-course is a 
favourite resort of this species. 

405. Tickell’s Willow-Warbler — PhyUoscopita affinia, Tick. 

One specimen obtained 16th March 1918. 

463. The Yellow-bellied Wren-Warbler — Prinia flaviventrla, Deless. 

Common near the canal and backwaters at Jagadhri. 

475, The Black-headed Shrike— niffricepa, Franklin. 

One specimen obtained close to Jagadhri Station, 4th £*6- 
bruary 1917, 


45 
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ri30. 


698. 


722 . 


767. 


77i>. 

77H. 


789. 


790, 


8<K). 


Simla, 


The Central- Asian Btumus Sharpe. 

The only Starling 1 have succeeded in obtaining. Very 
common in the cold season. 

The Small billed Mountain Trush— OcocincZa dhtima, Latham. 

One specimen obtained 17th Febrnary 1918, in a mango tope 
close to the canal at .Tagadhri. 

The Black-throated Weaver-bird- -Floceus bengalensia, Linn. 

Obtained two specimens from a flock composed of this species 
and Passer hispanidensis at Jagadhri. 

The Himalayan Goldfinch — Cardmlis canictps, Vigors. 

A single specimen in our compound in Cantonments. Its 
song attracted my attention, 6th February 1918. 

The Himalaya^ Greenfinch— HypacaTi/Afs Vigors. 

Procured a male from a small party near Jagadhri, 17th Fe- 
bruary 1918. 

Tho Spanish Sparrow— Passer hispaniolensis, Temin. 

Several specimens obtained from a flock composed of this 
bird and i loceus hengahnsis. Common winter visitor. A 
Jungle sparrow at this season. 

Tho Heed-Bunting — Ewberiza schcefiiclus, Linn. 

Probably a regular winter visitor, a few being seen almost 
every season. A male and female procured near Jagadhri, 17th 
February 1918. 

The Grey-hoadod Bunting — Eniberiza f acuta ^ Pall. 

A male procured from a small party 8 miles from Canton- 
ments, 17th March J918. 

Tho Ifed-headed Bunting- Emheriza luteola, Sparrm. 

'rhis species was found in large numbers near Cantonments, 
10th March 1918, when 1 procured a male and female. 

A. E. JONES. 

Mill October f 1918. 


XXX.— LIST OF BIBDS OBSKHVED IN THE EUPHUATES 

VALLEY. 

A short while ago I was looking at a printed list of birds, etc., found in 
this country, published by the Bombay Society in 1916. I enclose a 
typewritten list of birds wc have seen in this couutiy. most of them 1 
have seen myself. Probably many others with a grbattr knowledge of tho 
subject than we have, have sent you lists. There may be some not 
reported before in the list enclosed. I also send you a list of wild flowers 
found at Khan Baghdadio and immediate neighbourhood. 

LIST OF BIRDS OBSERVED IN THE EUPHRATES VALLEY. 


House Sparrow. 

Hook. 

Jackdaw. 

Magpie. 

Blue Jay or Indian 
Holler. 


Very numerous in all towns and villages. They 
are a d^d nuisance in our gardens. 

Largo flock appear in the Euphrates valley during 
the Winter months. 

Many wore seen above Hit in March and April, 
They were evidently breeding and had nests on 
the cliff’s by the river. 

Several pairs were observed nesting at Hit in 
March. At Anna a very large colony of these 
birds was observed. 

Not uncommon throughout Euphrates Valley, 
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White^eared Bulbul. 


The Sharmar or Per- 
sian Nightingale. 
Sedge Warbler. 
Dartford Warbler. 

Lesser Urey Shrike. 
Uolden Oriole. 


Lesser Whitethroat. 
Common Starling. 
Wheater and Dessort 
Wheater, 

Peril ian Kobiii. 
Common Swallow. 
House Martin. 

Sand Martin. 

Redstart. 

Yellow and Grey Wag- 
tail. 

Nightjar. 

Little Owl. 

Large Crested Lark. 


Large or Common Bee- 
Eater. 

Persian Hooded Crow. 
Hoopoe. 

Piod Kingfisher, 
Indian Common King- 
fisher. 

White-breasted King- 
fisher. 

Kite. 

Palo Harrier. 


Comiuon Buzzard. 
Sparrow. Hawk and 
Kestol. 

King Doye. 

Stock Dove. 

Hock Dove. 

Black Partridge. 
Chakor. 

Seesee. 

Common Quail. 


Common at Nasiriyah and on the lower reaches of 
the Euphrates. Its song was constantly heard 
in Spring. 

Seen and heard in the same districts as the 
Bulbul. 

Constantly observed along river banks. 

Two of these were seen on Kamadi (irass Farm in 
July. 

Seen at Nasiriyah and Kamadi. 

A pair seen at Nasiriyah iu March and 

another pair in Septombor in the garden of 
D.H.Q., Kamadi. 

Seen at Kamadi, .luly, August, September. 

Large fiocks oolleot iu Winter months. 

Frequently seen in Euphrates area. 


Do. 

do. 

do. 

do. 

Do. 

do. 

do. 

do. 

Do. 

do. 

do. 

do. 

Do. 

do. 

do. 

do. 

Seen at Kamadi, August, in 

D.H.Q. Garden, 

Do. 

do. 

do. 

do. do. 

Do. 

do. 

do. 

do. do. 

Do. 

do. 

do. 

do. du. 


Very plentiful throughout Mesopotamia. A nest 
with eggs was found on the Government Garden, 
Kamadi, June 1918. 

Common in Mesopotamia during Summer mouths. 
It was observed to nest in sandbanks near Nasi- 
riyah. 

Been at Nasiriyah and Kamadi. 

Frequently soon at Nasiriyah and Kamadi, 

Common ou Euphrates. 

Do. do, 

Been iu early Spring at Nasiriyah, and all through 
the hot weather. 

Occasionally seen as far North as Kamadi. 

Frequently seen near Kamadi and further North. 
This bird on more than one occasion was res- 
ponsible for the death of pigeons belonging to 
the Carrier Service. 

Seen at Hitia, April. 

Seen nesting at Khan-Baghdadi, March. 

Breed freely in all palingrovcs along Euphrates 
Valley. 

Heard occasionally at Nasiriyah and Kamadi in 
the Spring, 

Observed building at Khan-Baghdadi iu April 1918. 

Not uncommon along Euphrates Valley. 

A pair seen on hills above Hit in April. 

Several pairs were observed to breed round Hit. 
6^ brace were shot below Hit, 3rd October 1918. 

Seen on Kamadi Grass Farm in August and iu 
several other places. 
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Maoqueens Bustard or 
Houbara. 


Moorhen, Water Kail 
and Coot. 

Purple Moorhen. 

Common Sand-piper, 
Redshank and 
Greenshank. 
Common Snipe. 


Common Gull. 
Paddy Bird. 


Coinmorant, Pelican 
and White Stork. 

Common Heron and 
Night Heron. 
Brahminy Duck. 

Imperial Sandgrouse. 
Common Sandgrouse. 
Linnet. 

Plover. 


Several of these birds were seen near Hit in March 
and April. 2^ brace were shot there on the 
2nd October 1918. Some also have been shot 
at Ramadi. 

Common in the marshes of the Euphrates, 

A specimen was caught in the D. H. Q. Garden at 
Ramadi, September 1918. 

Not uncommon. 


Met with throughout Euphrates V alley. Observed 
to be very abundant along Euphrates old Channel, 
December 1915, and on borders of Hammar Lake. 

Seen as iar North as Hit. Collects in flocks 
during Winter months. 

Seen at Nasiriyah and Ramadi. A Pale Harrier 
was seen to have killed one of these near Jack- 
son’s House on the Habioiyah Escape (Habini- 
yah Escape is at Ramadie), October 1917. 

Were seen in large numbers on Butaniyah Lake 
near Nasiriyah, January 1916. Also in the 
Habiniyah Lake near Ramadie. 

Seen and heard at Ramadi. 

Several seen and shot, Ramadi, December 1917. 
Golden Rye and every kind of duck are abundant. 

Found in large numbers throughout Mesopotamia. 
Do. do, do. 

Flocks of these birds were seen on Ramadi Grass 
Farm in September 1918. 

Not uncommon throughout Euphrates Valley. 


LIHT OF WILD LLOWERS FOUND AT KHAN BAGHDADI, 


Apnl 1918. 


Daisy (White & Yellow). Thyme. 

Feverfew. 

Iris. 

Stonoorop. 

Sanfoin. 

Orchid. 

Thistle. 

Ragwort. 

Fumitory. 

Dead-Nettle. 

Figwort. 

Poppy (Red dr Purple.) 

Pink. 

Maidenhair Fern. 

Pimpernel (Blue & Red). Rock Rose. 

Eyebright (Veronica). 

Hawk Weed. 

Corncockle. 

Chick weed. 

Dandelion. 

Mulein. 

Mignonette. 

Salvia. 

Rock-Cress. 

Mesambryanthemum . 

Campion. 

Saxifrage. 

Cuckoo-Pint. 

Silene. 

Cranesbill. 

Spurge. 

Wild Mustard. 

Persicarius. 

Sandwort. 

Yarrow. 

Trefoil. 

Adonis. 

Grape Hyacinth. 

Marigold. 

Agapanthos. 

Forge t-me-Not. 

Woodruflf. 

Mallow. 

Hounds Tongue. 

Wild Aster. 

Garlic. 

Plantain. 

Sorrel. 

Parsley. 

Burdock, 

Night Stock. 

Mediok. 

Toad Flax. 

Lungwort, 

Ragged Robin. 

Vetch. 



15 th . Division. Mxsofotamia, 

H. T. BROOKING, 

eth October 1916. 


Maj.-Gbnl. 
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No. XXXI.--LARGE CARP FROM MESOPOTAMIA 



I enolote a photo which may be of interest. It is that of what it pos- 
sibly the largest fish oanght on a rod and line out here. It was caught by 
Major H. L, Colan, LA.^ in the Diala River in September, the bait being 
atta* It was long (measured along the curve of the back) 88'' girth,. 
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and weighed 123 Iba. The rod was a 14 ft. one and not a heavy one as 
may be seen in the photo and the fish took 1^ hours to land. 

Mbsopotahia, R. BAGNALL, Major, 

\2th Ockher 1918. 74th attd. 67 Punjabis. 

No. XXXIl --.LARGE CARP FROM MESOPOTAMIA. 



1 enclose a photo of a 96 lb. fish caught m the Btaia near Qi^il Robat 
at the beginning of the month — caught on a lump of atta. 

Mbsopotamia, H. MAOKAX, 

IM October 1918. Beio.-GikIi., R.A. 
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No, XXXIII.— THE HABITS OF THE TREE FROG 
{RHACOTRORUS MACULATUS), 

I wafcohed a little tree frog that twice came on to the table in the 
verandah in the evenings to make a meal off the insects attracted there by 
the lamp. 

He looked very thin and was very stolid, only moving when soinetliing 
•edible came pretty close. 1'he attitude he adopted was comical : folding 
his ''arms ” close under him and sitting in a most " collected posture as 
if he was going to make a mighty leap. He let all sorts of insects 
orawl over him only objecting when they stopped too long in his eye ; he 
would then wipe them off lazily with a front leg. He only ate things if 
atill alive. 1 caught some insects and after incapacitating them put them 
in front of the frog but he would not pay any attentimi to them unless 
they still moved : when he speedily devoured them. 

The projection of the tongue is a curious sight: it looks as if half the 
apimals inside was coming out of the huge gape ! The tongue is covered 
with some gummy substance which adhered to the table cloth. He ap- 
pefured several times to shoot out his tongue and leave this sticky mess on 
the table when there was nothing there to catch : perhaps he was merely 
" bird liming ” the space in front of him to stop an unwary passer-by. 1 
was anxious to see if he would touch a geranium bug (C^nus MictUf) 
and was most surprised to see him take two or three : they must have been 
very satisfying or did not agree with him as he left soon afterwards jumping 
off the table on to the vertical back of a chair, a characteristic feat. Per- 
haps this diet accounts for his thin appearance 1 I see E. H. A. remarks 
" their aspect was always famine stricken and angular." 

G. O. ALLEN, 

Dkiiiia Dun. 

19-1-19. 

Mirzapur, it. P., 

IQth October 1912. 

No. XXXIV.— THE WMMT^OY DRY0PH18 MYCTKmZANS. 

The other day 1 came on a largo Dryophis myderizana in the act of swal- 
lowing an Earth Snake — a species of Sylibura. On my going up close the 
JDryophia disgorged the portion of the Sylibura that was down its throat and 
made off, as did the latter, apparently none the worse for tlie ordeal 1 
Have any other members of our Society noticed D, mycterizans eating other 
snakes P 


A. M, KINLOCH. 


Kollsnuods P. O. via Palohat, S. T. 
l^Janmry 1919. 

No. XXXV.— THE BITE OF THE LARGE SPOTTED VIPER 
{LACEESIS MONTWOLA). 

The foUowing may be of interest to you, A boy about twelve years old 
waa brought to me on the 7th instant, and he and father botli stated that a 
imake had just bitten the boy. Their house is quite close, and could not 
have taken more than 10 minutes for them to come to me, and they declar- 
ed that they had come at once. I found a puncture on the first finger of 
the right band where the boy said he had been bitten, and on squeezing a 
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little blood showed. 1 iuoised the wound well with a Laudor-Brunton 
lancet and rubbed in Permanganate of Potash Crystals for some mmutea 
with ligature above wrist. The boy only complained of some pain up as 
far as shoulder, but this may have been the effects of the ligature. He was 
alright next morning. I sent at once for the snake which they had killed^ 
and it proved to be a Lackesis tnonticola. About 1*5 inches long, it was under 
a stone which the boy was removing. 

A. WRIGHT, 

Gvababi, D. H. Ky., 
lOM October 1918. 


No. XXXVI. IfEMAUKS ON COL. WALL\S IDENTIFICATION 
OF HYDJROPHJS CYAXOCINCTUS. 

In the last number of this Journal (XXV. 4, p. 754), Col. Wall haa 
given details of some sea snakes — a gravid female and four others — which 
1 sent to the Society's Museum about two years ago. At the time they 
were identified by me as //. tuberculaliis, Anderson. Col. Wall now staxea 
in his article that he considers them to be //. cyanocinctua, a diagnosis with 
which I cannot agree at all. 

It is now nearly six years since 1 obtained the first specimen of thia 
snake, and being then unable to identify it with any description, sent it to 
Mr. BOulenger for his opinion.^ He considered it to be H. iiiberculatUB, but 
as far as I am aware he had no specimen for comparison, the type and only 
one then known being in the Indian Museum. What is evident, however^ 
IS that he did not consider it to be cyanocifictua, and this view was confirm- 
ed later in a second specimen. (Jnl., Nat. Hist. Soc., Siam., 1.4.247). 
Col. Wall on the other hand who has examined the type of //. tvJbercukUua,. 
has pronounced it to bo an undoubted cyanocinclns {vide Monograph, 
p. 220). 

I very naturally therefore wished to examine this type for myself, and 
last year through the kindness of Dr. Annandale I was able to do so. 1 
had no hesitation in agreeing with Col. Wall that it was a cyatwcinctus. 
At the same time I felt equally sure that my own snake was not, and 
being therefore unknown to science 1 described it under the name of 
H. siaine/ima,^ 

I had then a large series of them, together with typical cyanocinclua, 
for comparison, both species being common in the Gulf of Siam. Col. 
Wall's article is dated December, and at the time he wrote if he could not 
have seen my description. In any case he could not have known I had 
renamed the snake, as in my preliminary notice I have given no synonymy. 

Col. Wall has given eight reasons to support his diagnosis and 1 will 
take them in their order. With Nos. 2, S and 6 I agree, but that fact 
does not in any way influence my decision. 

*<1. Because the number of the costal rows accords with the rango 
given in Boulenger’s description in his Catalogue, Vol, HI, p. 295.** 

I cannot follow Col. WaU in his argument here. The range given by 
Boulenger is 27 to S3 round the neck, 39 to 46 round the body. Yet tho 
range recorded by Col. Wall for my 13 specimens is, 31 to ^ round th# 
neck, 35 to 39 round the body ; 39 in fact, Boulenger*s minimum count, ia 
reaoh only 3 times in the series. 


* This specimen is still in the British Museum of Natural History, 

t Preliminary diagnoses of fonr new sea snakes — Jml., Nat. Hist. Boo. Blank 
n, 4, p. 840, Dec. 1918. 
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** 4. There ie nothing in the lepidosis of the head by which they can be 
oonndered distinct. ” 

Again I quote Boulenger. ** Frontal much longer than broad, as long as 
its distance from the rostral or the end of the snout and later “ tw*o> 
superposed anterior temporals.’* In my description of H, sianiensis 1 have 
given, ** frontal as long as or shorter than its distance to the rostral ** and 

normally a single anterior temporal ** ; and in a series of 33 specimens 
the frontal is shorter than its distance to the rostral in !?2, or 0(5 per cent, 
of them, and although a single anterior temporal ap)>ears to be norma] » 
fragmentation of that shield on one or both sides occurs in 11, or 
3.3 per cent., of the specimens. Such differences as these were they to be 
found only in one or two examples might be rightly viewed with suspicioTi, 
but where they are to be found frequently over a large surios they are 
surely entitled to recognition. 

6. The dentition agrees with that of my Indian specimens and is as 
follows The postmaxillary teeth vary from 7 to 10 ( Indian specimens 0 
to 10).” 

* This is not in accordance with Col. Wall’s previous remarks on cya- 
nocinctus (anlea, XXllI, 2, p. 87^). There he says, the postmaxillary 
teeth are usually 7 in number, sometinios (5, in one 8. My 5 skulls of 
cyamocirutua from this region agree entirely with his ciriginal figures, whereas 
in 6 skulls of aiamtnMa the teeth are 8 and 0, in one doubtful 10. 

Finally there is tlio question of length and colouration ( 7 and 8 ). 
The length of aianuanaia ( my series includes 7 gravid fon)ale8 ) does not 
exceed 1(XK) mm. Cyanocinctua on the other hand attains a much greater 
length. Boulenger gives it up to 1,300 mm., but my largest specimen mea- 
sures 1,883 mm. 

Stamariaia is greenish-grey above, with dark grey complete bunds. The 
head is dark grey or black, with yellow markings along the sides and 
across the snout. Both bands and yellow markings tend to disappear in 
old age. Of my 21 examples ( adult and half grown ) of cyanocinctua from 
this region, none is completely banded. They are boldly marked with 
blue black dorsal bars, wliioh as with aiamenaia disappear with age. The 
head is oliveaseous or yellowish, and without the defined markings of cya- 
nocindua. 

In considering therefore that my specimmis were not //. tuberculnlua, I 
agree with Col, Wall, for we are both of the opinion tliat that name should 
be a synonym of cyaTiccinciua, But that my aiamenaia is also a ci/anocinctm 
I most strongly contest. In fact T fmd them so different that I should not 
have thought it possible fur them to be confused. 

MALCOLM A. SMITH, f.z.s. 

BanukuS^ Augruat 1918. 

No. XXXVII.— NOTES ON SOME INTEKESTING SNAKES HECENTLV 
PRESENTED TO THE SOCIETY. 

Ahlahaa pavo^ Annandale. 

The Society has been fortunate in securing a specimen of this handsome 
snake, which has hitherto been only known from the Abor Hills, where a 
single example was obtained on the Upper Rotung, by the 32 Sikh Pioneera 
whue road making. It is described by Dr. Annandale in the Zoological 
Results of the Abor Expedition. (Records of the Ind. Muse. Vol. VII., 
pt. 1. Plate.) The present specimen was obtained at Kindat, Chin Hills, 
Burma, by Mr. J. M. D. Mackenzie. The scale characters agree with 
Dr. Annaadale’s description of the Abor specimen ; on the present species 
the drd supralabial on one side is divided giving off a small scale wedged 

46 
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in between the 2nd and 3rd labiala. There are 224 ventrali and 72 
jiab-caudale. Length 362 m.m. Tail 68 m.m. 

The colouration is strikingly handsome and has been rightly described 
by Annandale as a magnificent species. 

Calaimria pavimentala. 

The specimen was presented by Mrs. Jackson, and was obtained at Tura 
on the Gaw Hills, Assam. The lepidopais agrees with the description in the 
fauna of British India. Beplilia, p. 282, except in the number of ventrals 
which is 186 in the present species. 

The coloration is a deep iridescent brown above each scale having a 
lighter mottled centre. The lops are yellowish speckled with brown. The 
belly is uniform yellow. The pair of yellow spots at the base and another at 
the end of the tail mentione<l by Boulenger are not in evidence in the 
present specimen. 

The marking of the sub-caudals with a dark median line is in agreement 
with Burmese and Javan forms. The finding of this snake in Assam 
definitely establishes a record ; its occurrence there being hitherto regarded 
as doubtful. 

Bungarus ccetulem, color variation. 

The snake was presented by Major Shaw, it was taken at Y^erawda 
Poona. 

It is distinguished by the complete absence of tlie white transverse arches 
which characterise the coloration of the species. 

The whole dorsal region is a uniform deep purplish brown, as in Bungarus 
Uvidus, 

On close examination a trace of white may be recognised in two faint 
irregular longitudinal lines along the fianks formed by the lower borders of 
the 4th and sometimes 5th transverse row of costals being edged with white. 

These lines are not apparent except in close inspection. They are more 
in evidence on the mid-body and are completely absent on the tail. 

Bungarus ctieruleus. An abnormal specimen. 

The specimen was presented by Capt. 0. M. Ingoldby, B.A.M.C., and was 
taken by him in Jullundiir, Punjab. The enlargement of the median row 
of scales so characteristic of the krait is in the present specimen repeatedly 
interrupted by the breaking up of the median scale into or sometimes 3 
separate scales. 

The lepidopsis is quite normal till the 48th transverse row of costals is 
reached here. The median enlarged scale breaks up into 3 scale 3 giving 
off an extra right and left lateral aofilo and converting the row into one of 
1 7 instead of the normal 13 scales. The next transverse row is again normal 
and is followed by one containing 1 6 scales ; in this instance the median 
scale only breaks up into two, giving an extra scale to the laterals on the 
right side. Continuing we find the costals arranged in an alternating series 
of 16 and 17 scale rows with an occasional return to the usual series of 13 
rows, this arrangement persisting throughout the entire length of the 
snake. 

In the rows whore the costals number 17, the median scale is equal to or 
sometimes smaller than the laterals ; when the number is 16 the enlargement 
is somewhat maintained. 

The arrangement, size and number of the costals being an important 
feature to the identification of the kraits, this instance of a departure from 
the normal is perhaps worthy of a record. 

S. H. PRATER. 

Bombay Natural History Society’s Museum, 

January 1919. 



maCELLANEOVS NOTES. 


685 


No. xxxvm.— THE UNDESORIBED FEMALE OP AN INDIAN 
DllAGONFLY, HEMICORDVLIA ASIATIC A. 

Whilst looking over a small collection of dragonflies sent to mo from 
Pusa by Mr. Bainbrigge Fletchor, 1 was pleased to find a pair of the very 
rare dragonfly, Hemicordulia asiatica, Selys, the female of which has 
hitherto been unknown. Only two specimens of this insect are known, both 
males, one in the Selys collection, which has been probably looted or 
destroyed by the Germans and another which was taken by Mr. Stevens 
in the Abor Expedition. The former specimen was taken in the Khasi 
Hills, the latter at N. Lakhimpur, Upper Assam, whilst the Pnsa pair were 
taken in Shillong. 

The (S and 9 much alike, diflering only in the shape of the wings 
and abdomen ; the following is a description of the 9 . Head ; eyes green ; 
vesicle, frons and upper epistome metallic green, lower part of epistome, 
the labrum and labium bright yellow. 

Prothorax brown with a large, dorsal, yellow spot. 

Thorax metallic green, with two broad, bright yellow stripes on the 
sides, one post-humeral and the posterior one involving the whole of the 
metepimeron. Legs black marked with yellow. 

Wings clear hyaline, thus diflering from those of the male which are a 
little smoky. The anal angle (tornus) rounded. Hind 36 mm. 

Abdomen. Segments 1 and 2 dorso-ventrally dilated, segments 1 to 6 
compressed laterally, the remainder strongly depressed, 7 to 9 moderately 
dilated. Length 82 mm. Colour black marked with yellow along the 
sides, the first 3 segments by a continuons fascia, 4 to 8 with elongated 
spots which roach the base of each segmont. The dorsum of the first 2 or 
8 segments metallic green. 

Genital organs. Distal border of the 8th vt3ntral plate prolonged as two 
small foliate processes, the 9th with a poorly developed vulvar scale, not 
overlapping the 10th. 


Bombay, Jan. 28//*, 1919, 


F. 0. FIIASER, Majou, i.m.s. 


No. XXKJK.---LinELLULINES AT ST. THOMAS’ MOUNT, 

MADRAS. 

The fi^owing notes were made as the result of several excursions, during 
the months of Febniary and March, of this year, in the neighbourhood of 
St. Thomas* Mount, Madras. No notes, so far as 1 am aware, have hitherto 
been published of the species of the Odonafa occurring in this locality. 
These notes deal only with the Lihfillu lines, but 1 hope to publish a list of 
some of other families found in this neighbourhood. The nomenclature 
is that used by Major F, 0. Fraser, i.M.s., in his articles on Indian Dragon- 
flies now appearing in the journal. 

Tanks and wells were full in February around the Mount, and the 
weather was cool and pleasant. Towards the end of March however the 
weather began to grow inipleasantly hot, and the water-level in the tanks 
had fallen about six to eight feet. The change seemed to make no 
diflTerenoe in the number of dragonflies about. Dragonflies were numerous 
throughout the months of February and March, but the number of species 
was not large. Larvae ap;^ared to be maturing constantly as juvenile 
forms, of almost all the species taken, were found throughout tne period. 
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The following is a list of species found. 

Orthetrum $alnna 
Diplaoodes trivialig 
DiplacodeB nehUoM 
Trithemu paliidinervin 
Trithem%$ aw'ora aurora 
Trithemu aurora aurora juv 
Crooothemu servilia 
Zyxomnia pHiolatum 
Brachythemis oontaminata 
Brachydiplax sobnna 
Botamarcha obnoura 
Bantala /lareseens 
Indotkemiif caesia 
liradinopyya y&minata 
Rhyotk^is laneagata 
lihyothomiB phyllin 
Aeiiotna panoipoides panotpoiths 
Tholymis tUlarya 
Traiuea JUmhata 


very common. 

99 

scarce* 
common, 
very scarce. 

99 99 

common 

99 

very common. 

scarce. 

common. 

ft 

scarce. 

common. 

99 

one female, 
common. 

>» 

only one specimen 
soon, not taken. 


By far the commonest species were Oril(/elrum mhina and Diplacodta trivialis. 
It would be diilioult to toll which was the more common. The former 
swarmed in the hedges and shntbs, while the latter seemed to prefer the 
grassy spots of the ** ntuzidam and the sides of roads. Hardly a square 
yard of the grassy plains around the Mount were froo of Z>. trivialie^ 
None were found over water. The females were more numerous than the 
males, which latter when mature are exct^odingly active and didicult to 
catch. Colour changes due to maturation are very marked in this species, 
the full grown male being a handsome insect of a dark slaty blue frosted 
over, while the juveniles are of a pale yellow with scarcely any markings. 
All gradations between the pale yellow and the fully matured slate-blue 
insect were taken, the colour contrast is very striking. 

Associated with D. trivMia, and like it, a very low Hying insect, a few 
specimens of />. nebtdoaa were taken. This insect was very scarce and the 
adult male is even more active than tnvialis. Females were somewhat 
more common than males. 

In common with several other species of Odonata, O. eabiua is at times 
markedly gregarious. Its distribution on these occasioiiB is very local. 
Hmall areas can bo found swarming with it to the exclusion of other species. 
In one plot of ground, during the month of March, they could be taken 8 or 
4 at a time with each sweep of the net. This little plot of ground was not 
more than twenty yards square. 1 noticed the same thing in connection 
with B mrieayata. In all my excursions In this neighbourhood 1 saw only 
one specimen of this tribe {RhycihemU), Hying high in the gardens of the 
Agri-Horticultural Society, Mount Road, Madras. The Ghetpat Railway 
station, however, literally swarmed with ^ese beautiful insects. They even 
flew into the railway carriages. I took several pairs on the platform, but 
on searching the Helds and tanks around the station I failed to see a 
single specimen. The station employees could give no information as to 
whether they appeared there every year ; in faot they had not noticed 
their existence until questioned, in spite of the extraordinary numbers 
present. 

Another species, with similar local habits, is J?. gmifiata. Large numbers 
can be taken off the north wall of the Church of England cemetery, 8t» 
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Thomas' Mount, and the ruins of the ancient Homan Catholic Church, 
near the Butt Plain in the same locality. They seem to have a particular 
liking for cemeteries, as large numbers can he taken in St. Mary’s Ceme- 
tery, Madras. The stone gray colour of this insect seems to match well 
with discoloured walls and tombstones. 1 have never taken any in 
shrubbery or grass, always on rocks, stone walls, or buildings of sombre 
colour. 

The banks of the river Adyar, which runs west of the hill, were worked 
several times but the results were disappointing. Large numbers of B. 
covUaminaia wore found. Those insects were never seen away from water, 
and are to be found all along the river banks as well as in nearly every 
well in the place. 

jT. p(fUidinervis was fairly common. Only tw'o specimons of T, aurora 
aurora juv were taken. These last must be more numerous and it is 
possible that the particular locality favoured by them was not discovered. 
The colour changes due to maturation are very well marked in T, pallidi- 
nervi^. The adult insect has a robust maroon thorax, w^hile in the juvenile 
the thorax is a pale yellow. 

Two species, fairly common in the wells around the Mount, are of 
special interest. They are Z» petiolalum and T. tillarga. These flies appear 
to bn almost exclusively ** night fliers ” or more correctly “ twilight 
fliers ” as no specimons were seen flying or feeding by day. A few 
Bpeciniena of T. tillarga wore beaten up from a dense growth of cactus 
during the afternoon, but their movements were sluggish, and showe«l 
nothing like the same activity they evince after sundown. They appoar 
to leave their shady haunts about sunset. The flO or 40 minutes ot dusk 
which intervenes before complete darkness is a busy period for 
1 never observed any of these insects seated at this time. They spend 
the time on the wing in extraordinarily swift flight over water, in wells or 
tanks, or over the tops of trees and bushes, feeding greedily on the 
swarms of mosquitoes and other small insects, which st^cm to awakcui to 
life at this time. The eyes of specimens of both species, when examined 
fresh, are of a singularly rich olive green quite unlike the eyes of other 
species of Libellvlinng, It is possible that this feature in conjunction with 
the peculiar conformation of the vesicle, as pointed out by (’aptain F. C. 
Fraser, i.ai.h., may be of some special service to it in its night-flying 
habits. 

Another interesting feature with regiird to Z, peJhlatum is the unusually 
delicate nature of its limbs, an abdomen, it is possible that the nature 
of its prey may have something to do with this. Its facies is almost 
mosquito-like in appearance, if due allowance is made for its size. 

The male of C. aeroilicB occurs in two distinct colourations. One a 
bright scarlet with delicate frosting, and the other a dusty 3 "ollow. 
Mature spociinens of both types were taken. 

P. flaveacena were not numerous at this time of the year, but 1 believe 
they have been known to swarm over the Butt plain at the beginning of 
the rains. A high flying insect, it hovered chiefly around mango trees 
apparently feeding on the little mango flies, always to be found among 
the loaves of these trees at this time of the year. 

On the whole dragonflies wore numerous, but the number of species 
found was disappointingly small. 

* Btnoe writing the above Captain Fraser has found that D. nebuloaa was 
common around Madras in June. They were plentiful over marshy 
ground. ( might add that the few speoimons taken by me were also 
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found in a marshy spot. O. sdbina, on tho other hand^ found swarming in 
February and March; was scarce in June. 


H. U. lilSHWORTH. 


H. S. 

5th Se^emher 1918. 


No. XL.— A NOTE ON THE FUNCTION OF THE 
<< FOUCEP8’* IN forfjcdlida:. 

In Maxwoll-Lefroy’s Indian Insect Life ’’ on page 52 the function of the 
forceps carried by earwigs is discussed. ** Tho function of the forceps says 
the author, is a mystery that will be cleared up only when their food habits 
an<l general life are better understood. It has been suggested that th<» 
torceps, though not actual weapons of defence, appear as such and give 
the insect a more formidable appearance which protects them against the 
enemies that occur in their habitat, etc. 

While at Amura in 191 (J during the late 8umm(‘r montlis, large numbers of 
earwigs used to appear nightly r<»und the tent lamps and run about the table 
diuing meals. This species had a very long pair of forceps shaped rather like 
tile mandibles of the stag beetle. 


Dittgrainmatio and drawn from memoty. 

1 sent several specimens to the Bombay Natural History Society, but liavo 
not heard if they have been identiliod. On more than one occasion I have 
seen them deliberately seize a small moth with the forceps and hold it firmly 
and then run away with tho victim to some sheltered place. In one instance 
I saw the earwig bond its tail towards its mouth and start nibbing at the 
captive moth, lii no case, however, did I actually see an earwig devour the 
wliole of its prey — they are restless and active creatures and generally escaped 
from observation in a short time. Had I known tho interest of tho subject, 
it would have been easy to have observed their habits more closely when kept 
in captivity. 

1 called tho attention of several others to the predatory habits of this 
species of earwig and I would be very interested to know if this habit has 
boon noted by other observers in Mesopotamia or elsewhere. 

F. POWELL CONNOR, Lt.-^Col., i.m.s. 

Basua, Decnnber 1918. 

[In the introduction to the Volume ou Derma ptent (Earwigb) in the Fauna of 
British India series, Mr. Malcolm Burr gives soma interesting notes and extracts 
on the use of the forceps. It appears that the forceps are useful weapons in attack 
and defence, but are never used in copulation. Occasionally they are used to help 
to fold and unfold their wings and lift up their elytra. In attacking an insect an 
earwig either waits till it passes or saddles up to it sideways till within reach 
when it shoots out its Mbdomen to the side and seises its victim by the forceps th^sn 
transferring it to its month. Sometimes the prey is oontinued to be held in the 
forceps while being eaten and if disturbed the earwig runs away with its victim 
still impaled between the forceps. It is regretted that we have not bemi able to 
have the earwigs identified yot.'-'Eos*] 
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No. XLI.— SOME BUTTEUFLIBS TAKEN IN BENARES, 
AND ADJOINING DISTRICTS. 


Tlie following list is coinpilotl from fairly oontinuoiis collecting in spare 
time over a period of eighteen montlis (I9ld-17) spent chiefly in Jaunpur. 
About five months of the time I was posted at Benares and also spent a week 
at Xmas in Mirzapiir. 

Benares from a butterfly collecting i>oiiit i>f view presents few features of 
interest, the district being almost entirely under cultivation and my collect- 
ing was practically confined to the “ Company Bagh.” 

Jaunpur, an adjoining district on the N. W. side, is equally uninteresting 
and my hunting ground consisted of my own and neighbouring compounds. 

The part of Mirzapur (which lies to the S.-W. of Benares), where I was 
camping, is entindy <liflerent and consists mostly of scrub jungle and stony 
waste land with scattered villages. 

* The list is no doubt incomplete, but probably includi‘s most of the com- 
moner Sf>cci 08 . 

Nijmphalidop, 

Danais limniaee, Cr. Ccmimon particudarly in .July and August at 

Duranta flowers. 


„ plexippus, Ti. 

„ chrysippus, L. 
Euplcjea core, Cr. 

Ypthima hubneri, Kir. 


Mycalesis persons, Fal. 
Molanitis ismene, Or, 


Euthalia nais, Forster. 


Noptis eurynomc, W. 

Junonia lemonias, L. 

„ hierta, Fab. 

„ orithyia, L. 

„ atlites. Job. 

„ almana, L. 

Vanessa oardui, L. 

Hypolimnas bolina, L. 


Fairly common fluring the rains. 

Common at all times. 

Commtm at all times especially during the rains 
at Duranta flowers. 

Saw one or two Ypthima, probably this species, 
in grassy scrub jungle in Mirzapur district at 
Xmas. Took a d.s.f. specimen in Jaunpur on 
:^2nd Juno and saw a w.s f. on 4th .July. 

Common from August to November. 

Very commonly seoTi in the rains at dusk under 
big trees. Found one attracted in the day- 
time to Duranta flowers. They were particu- 
larly attracted by the ripe fallen fruit i»f the' 
Bhalsa (Qrevia asiaiica) and ^hihj feasting 
were at the same time in deep shade. 

Saw one or two at Xmas in Mirzapur sunning 
themselves on tho paths in scrub jungle. Saw 
a newly oiiiorgod specimen at .Taunpur on 2^nd 
Juno feeding on the Phalsa fruit and took a 
damaged <»ne at sunflower on otli .lul3^ An 
alert species. 

A few noticed in Benares in November. Also 
scon on 5th July. 

Common. 

Not common. Chiefly seen in Novombor, when 
it was much attracted by the little mauve 
flowers of Justice diffusa j a common weed. 

Common. 

A single spociinon seen on U)th February 1917 
ill the garden in Jaunpur. 

Common : particularly the w.s.f . in September. 

Not common : an odd one seen in December 
aud in February. 

Very common at Duranta in the rains. 
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Hypolimuas misippus, L. Plenty of males at Duranta in August, but 

females not seen till November and then not 
oommoii. 

Atella phalantha, Drury. Common in July and early cold weather. 

Telchinia violte, Hub. Found this pretty common in Mirzapur at Xmas 

ill damp semi-dried up “ bunds where there 
were still a number of small flowering plants ; 
took a couple in Jaunpur in July. 

Cethosia oyane, Drury. S«cure<l the only one I saw in Company Bagh, 

Benares, at Duranta on 4th July 1916. 

Nemeobidce, 


Abisara echorius, Htoll. 
Papili(mid(r. 

Papilio arisUdochite, Fab. 
,, clytia, L. 

,, demolfus, L. 

,, j)olytes, L. 


iiomius, Ksp. 


VieriiL^, 
Leptosia xiphia, 

Delias oucharis, Drury. 
AnaphtJeis mesentina, Cr. 

Huphina nerisaa, Fab. 


Ixias pyrene, L. 


Tiiarianne, Cr. 

-Catopsilia pyrauthe, L. 

,, florella, Fab. 
crocale, Cr. 
jKimoua, Kab, 


Torias libythea, Fab. 
.. venata, M. 

Iteta, Bdl. 

,, hecabe, L. 


Pareronia hippia, Fab. 


Saw several in the jungle in Mirzapur at Xmas. 

(voininoti in rains at Duranta. 

(Dissirailis.) Saw three at a Duranta hedge on 
0th July in Jaunpur. 

Abundant especially in rainy season. 

Common in rains and early cohl weather : cyrus 
end }H)lytes forms of female found, but only 
a single much damagi^d romulus. 

IVmk a perfoot specimen on 6th July 1916 at 
Duranta hedge in Beuart‘8 : saw two more 
next year on :^4th Juno in Jaunpur. 

Common at Benares in November: not seen at 
other times. 

Abundant at most seasons of the yi^ar. 

Found freshly emergc*d insects comnuin in 
J at in pur in April. 

Fairly common in rains ; found several phryne 
forms in December attracted by the flowers 
of Laivthana camara. 

Common : mostly in November, but also seen in 
December and January and up to April. Not 
seen at all at other times. 

Common : almost all the year round, especially 
in the rains. 

Fairly common in Jtdy. 

Seen most often in November, 

Very common in the rains at Duranta. 

Fairly c<unmon in July. I found the Oatopsi- 
Itas did not put in an appearance at the 
flowers till the sun was getting hot about 
9 a.m., whereas T>, vucliaria ami E. core were 
always to be found from sunrise. 

Fairly common in the rains. 

Taken in the rains but not common. 

Fairly common in November in Benares. 

The commonest of this genus, especially in the 
rains. The $ is slightly larger than the d 
and on the underside of the $ the hind wing 
is a paler yellow than the forewing. 

Fairly common in November in Benares ; very 
partial as were the Oatopsilias and others to 
the prickly bushes of Lmiam camara. 
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Lycasnidce, 

Chiladea Jaius, Cr. 

„ trochilluB, Frey. 
Zizera maha, Koll. 

,, gaika, Fab. 

,, lysimoDyHiib. 
otis^ Fab. 

Everea argiadea, Pall. 

Ciitachryaopa atrabo, Fab. 
„ cnejus, Fab. 

,, pa n d a V a 

Hora. 

TarucuH theoplirastus, 

' Fab. 

,, pliniua, Fab. 

Lampidea boohus, Cr. 

iNdyonimatns bu;ticiis, L. 

Doiuloryx apijarbas, M. 
Castalins roaimoD^ Fab. 

lleffperiidcK, 
Tnlioota dara, Koll. 

Paruara mathias^ Fab. 
Badamia oxolauiationis, 
Fab. 

Haiora chromus, Cr. 
Hesperia galba, Fab. 


Common aniougf»t tho lime bushes in July and 
August. The 6 much commoner than the $ . 

Common at the wild indigo from June to August. 

(Common at most seasons. 

Taken in July. 

Do. 

Do. 

Saw what 1 am practically certain was one of 
this species on 0th July in Jaunpur. 

Fairly common in November : also taken in April 

An odd one taken in November and also in 
July. 

Not certain of this. Dne specimen is noted as 
taken in Jaunpur and it is very likely to be 
found here. 

Taken in March and several in July and Aug. 

Taken in December : common in middle of 
March and also in July by tho lime bushes. 

A single S taken at Jaunpur on IGth August 
at Duranta. 

Very common in Jaunpur at bnginniT)g of 
March. 

Not common : takem in April in Jaunpur. 

Only found early in July : Jaunpur. 

Not conunon: taken in rains and early hot 
weather. 

Extremely common during the rains at Duranta. 

A single specimen taken in tho rains ; Jaunpur. 

Taken on 16th July; Jaunpur. 

Several taken in July. 


Dkhua Dun, 19/A January 1919. 


(i. O. ALLEN, 


No. XLll. --NOTES ON KMEUGENCE FROM THE COCOON 
IN LASIOGAMPIDJB. 

While at Basra in October 1918, 1 found some of tho willow trees on the 
long island just above Ourmatali covered with caterpillars, recent cocoons 
and old cocoon shells. The larvae and cocoons were of the Lasiocampidnt 
type and the former were of two kinds — one a chestnut brown, resembling 
the willow stalk in colour, and the other of a much lighter shade of yellow 
and white, like the under surface of the leaves. 

An imago (S emerged from one of the smaller cocoons taken, and this 
closely resembled * Taragama Hva,* This was sent to tho B. N, H, Soc. 
for identification. 

The following are a few notes on the larvm : — 

No. I. — 20th October 1918 — Cocoon being made, end slit open by 
larva and lightly saled inside. 22nd October 1918 — Pupa formed 
10th November. 1918 — Motli emerged and this proved to be a P 
Taragcma aim $ . She was placed in a mosquito net bag outside 
the window, but failed to attract any males. This specimen was 
also sent to the B. N. H. Soc. for identification. 


47 
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No« ll.*-*20rd October 19l8--Darker type of larva started oocoon* 
24th October— Cocoon nearly finished, but larva still depositing 
layers on the inside. At 1 p.m., larva bit its way out at one end ana 
started to make deep clefts in the cocoon wall at two places opposite 
each other. 



The opening thus made was tested several times as regards size with 
great deliberation, the larva extending half its body out of the cocoon 
to assure itself that the vent was large enough. The two clefts were 
then lightly sealed on the inside with a tangle of soft silk. 26th October — 
Cocoon apparently completed, but movements still continue inside. 

No. Ill & IV.-Slst October 1918 — Two large larvm of the lighter 

variety started making cocoons. The same stages were observed as 

noted above. 

No. V.— 10th November 1918— One large larvae of the dark variety is 

making its cocoon. 

I had to leave Basra soon after this and left the remaining larvie and 
oocoons at the Central Laboratory. 

In Maxwell-Lefroy’s * Indian Insect Life ’ there is a note on * Emergence 
fiom the Cocoon ’ on page 481 . He states that data are not available for 
many Indian insects and gives some of the commonest methods chiefly in 
order to direct the attention of the student to this neglected point. Some 
•of the methods mentioned are ! — 

A— By the activity of the Pupa : 

i. The pupa releases itself by a large pair of mandibles (Micropteryx). 

ii. The pupal head has hard processes and the body is ciliated. 
(Anthrax). 

iii. The pupa escapes by wriggling out of the cocoon. (Psychidee.) 

By the activity of the imago ; 

i. By the secretion of solvents to dissolve the cocoon, e.g., by means 
of free Potass hydroxide in Puss moth cocoons. 

ii. By solvents supplemented by spines at the base of the costal edge 
(Satumia, etc.). 

C — By stnictural devices in the cocoon : 

i. One end is closed with thread loops only. (Uttacus), 

ii. The lips of one end close mechanically and can easily be opened 
from within (Earia)) 

iii. A definite lid is provided to the cocoon. (Limacodidse). 

The author goes on to say that there are probably abundant devices as 
yet unknown, and the method employed by the larvte, as described above, is 
as far as I know one of these. 

It was a striking fact to observe how the larva, after all but completing 
the cocoon, always ^ remembered ’ to destroy part of its laboriously built 
home by biting out two deep clefts at one end, and how the valvedike door 
thus made was patiently tested several times to make certain of its being 
of the right size and then carefully closed on the inside with a little soft 
silk which would not interfere with the emergence of the imago. 


[ The moth appears to be Taragama tiva or a very closely allied race— Eos.] 
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I would be very interested to know whether this device has been 
observed before in this or any other species. If the moths have been 
identified, I hope the editor will make a note of the specific name below* 

F. P. CONNOR, 

Lx.-Col., i.m.h, 

lus Field^ Mehopot. Ex. Force. 

December 1918. 

No XLIII.— TENACITY OF LIFE OV PARA TOLY HI A 
ORIENTALIS. SANES. 

While seated at my writing table in my bungalow at Dehra on 26th 
October something small foil on my head from tho roof and something also 
fell bnKziug on tho table. I saw that the object on the table was a small 
insect of the wasp kind minus its abdomen. I looked up at tho coiling and 
«as 1 expected saw a disappointed looking lizard. T then picked up the 
object o^ tho floor and found it was the missing abdomen. With tho aid 
of a pocket lens 1 found it to be still in a most animated state : if 1 touched 
it, out wont its sting : whichever side I touched, the sting was automatically 
shot out on that side. After the lapse of a quarter of an hour or so it 
ceased to retaliate on being attacked. 

Meanwhile the head and thorax complete with legs, wings and antennm 
was walking about on tho table. It frequently essayed flights but they did 
not get ftirther than about a foot and the insect nearly always landed on 
its back from which position it recovered itself with some difliciilty. It sat 
quite contentedly, wiped its antenntn in turn with its legs and touched its 
mouth with the ends of its antennae. When brought in touch with its 
recently severed posterior it would not even recognize it ! 

G. 0. ALLEN, i.e.s. 

Deuba Dun, 

29fA Janmry 1919. 

No. XLIV .—PROTECTIVE HABIT OF THE LARVA OF 
TRYPANOPHORA SEMIHYALINA, ROLL. 

About the 20th May 1918, I found in Mussoorie a strange looking larva 
feeding on the leaves of a common shrub, Coriaria nepaleneie, Wall., locally 
known as Masuri, and having no idea what it was I kept it. 

When the leaf on which it was seated was touched, beads of moisture at 
once appeared all over its body at the ends of the small tubercles and when 
the danger was overpast these beads would gradually recede inside again. 
This particular larva had plenty of practice in performing this feat as it 
received much attention from the children and became known as the 
** fountain caterpillar.’’ 

It ate from the top of a leaf and generally entirely finished a leaf at a 
time before going to another, the edge being eaten was straight and not 
concave. About a day before it pupated, 1 noticed it turning its hea<l 
round and sucking up some of the beads ; perhaps it had been recently 
called on to exude more than it could conveniently in that condition 
wiUidraw. It changed its skin about ten days or so before pupating, which 
oeotirred on 12th June. The imago emerged in Bahraich on 28th June, 

4 G,0. ALLEN, i.e.a. 


Dehra Dun, 
29th Janmry 1919. 
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No. XLV.-^NOTE ON THE SUPPOSED EFFECTS OF THE BITE 
OF A PBNTATOMID BUG {HALTS DENTATUS). 

1 am forwarding to you the enclosed letter from Mr. Levering of 
Secunderabad, Deocan, and an insect. Could you kindly tell me its name 
and whether it is poisonous P 

Two outstanding examples of this can be cited from this part of India, 
the Jerimundlam spider and the green whip snake, both being universally 
considered as deadly poisonous, yet both are harmless. The only snake I 
have over had brought to me by an Indian and considered harmless was a 
young Russell’s Viper I 

I am sending you an insect which I found and killed in my bungalow, 
several days ago. I have found thorn about my rooms a number of times. 
I have never heard them called by any other name than the very un> 
scientific one of Mother Bugs.*' 

We have had this experience with them. Several years ago we had a 
teacher named Nathaniel, who lived on the school compound near ours. 
He came over one evening bringing one of tliesc insects, which he had 
killed, and which he said had stung him. His physical condition was 
somewhat peculiar ; his lower lip was swollen and hanging down. The 
lobes of his ears were somewhat swollen. About the upper portion of 
his body, on the front there were several welts " rather large, and 
about two inches long. He was suffering a good deal. If I remember 
correctly his heart action was somewhat reduced. My wife gave him a 
stimulant, and he recovered in a short time. 

Sometime after, one evening he and his wife came in with another of these 
insects. That time she had been stung. She was in rather a bad condition, 
and my wife, who, as you know, is a doctor, feared a collapse. She had on 
the upper portion of her body marks very similar to those on her husband. 
Under a stimulant she revived. 

Can you tell what the insect is and if it is really dangerous P Within 
four or five years there have been two deaths in our neighbourhood from the 
sting of some' sort of insect. One was the son of a neighbour, a boy of about 
ten years. He was stung in the comer of the eye some time on a Saturday 
evening and died about noon on Monday. He was under the care of two 
well qualified doctors who both said that death was duo to the sting. 
(Dr. Jivauji and Mr. Yolliah, an Assistant Surgeon, now dead, but then 
connected with the Civil Hospital.) (I did not talk with either of the phy- 
sicians about the case, but was about the house and did talk with the 
parents.) The insect that stung this child was not seen, but was supposed 
to have been one of this species. 

The other death was that of a smaller child and the friends said it was 
stung by one of these insects. 

1 should like to know whether the insect is really dangerous, or whether 
these cates that occurred ou our compound, and seemed to be genuine stings 
of this insect, were probably due to some other cause. I have been misled 
so many times in India that I am a little sceptical. 

Lallaqudai Dxcoak, E. H. HUNT. 

22fid November 1918. 


[The Bug is a common species Halya dentaiw, Fabr., belonging to the 
Pentatomidsc. 

There is very little known about the habits and life histories of these bugs, but 
in an allied family it has been recorded by Lefroy that fwme of these species 
have a painful bite, due to the injection of blind at the moment of puncture''.-— 
Ed{a] 
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No. XLVI.-^A FEW ADDITIONS TO THE LIST OF MUSSOORIE 
PLANTS BY JAMES MARTEN IN VOL. XIX, p. 475. 


1 ooUeoted a few plants while on a short visit to Mussoorio in Ma^r and 
early June 1918 and find the following not in the above mentioned list. 
My speeimens w'here I was not absolutely certain of them were very kindly 
identified for me at the Royal Botanic Garden, Sibpur. In several cases 
T see I have found an early flowering species while others of the same genus 
in Marten^s list flower in the rains and autumn. 

Nanunculacece. 


Uaiiunculus hctus, Wall. 


Iki/thmdacm, 
feerboris lycium, Uoyle. 

( 'TucifercB. 

Cardamiue impatiens, L. 


PalygalaceoB. 

Polygala abyssinica, Tres. 
Caryophyllaceae, 

Oerastium glomoratuin, 
Thuill. 

Legumiiwace. 

Vioia tenera, Grab. 
Trifolium pattense, L. 

Indigofera gerardiana, 
Wall. 

RoiaceoB. 

Spirma bella, Sims. 

CroBmilaceat^ 

Sed\im adenotrichuni, 
Wallioh var. genuinum, 

R. Hamet. 

OnagraeecB. 

Oenothera rosea, Sims. 

Capnf<Aiace€B, 
Leyoesteria formo8a,Wall 
Vakrumacm, 
Valeriana walliohi, DC. 

Dipsaeece. 

Morina persioa, L. 

CtmpoaUas^ 

Ainaliaea pieropoda, DC* 


Common in damp meadows at the Park and 
Brewery ; at their best during the first half of 
May. 


Very common : flowers in April and early May. 


Very common; ceases flowering by the middle 
of May, but the bursting of the seedpods is the 
most interesting thing about them. 


In flower in May : fairly common. 

(-=C. vulgatum, L. var. glomerata, Thuill of F, B. 
1.) A common flow'or in May. 


Flowering in May. 

Plenty of this familiar flower in the Company 
Gardens in May. 

Commences to flower towards mid May. 


Fairly common. 


Common in May on stony ground. 


This common weed is no doubt referred to as 
Oenothera sp. 

Fairly common on the way to the park. 

Very common in April : over by middle of May. 

This thistlelike plant is found flowering on grassy 
plots in May. 

The spikes are familiar roadside objects in early 
May. 
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Launoa aeounda, Clark. 
Senecio nuclicatUia^ Ham. 
Taraxacum officianale^ 
Wigg. 

Brigeron alpinus, L, 

cauadense, DC. 

Primulacece, 

Primula ftoribunda, Wall. 


Androsace rotundifolia, 
Hardw. 

AsdepiadacecB. 

Ceropo^a wallichii, 
Wight. 

ticrapknlari4ieece . 
Mazus Burouloflus, Doh. 

VethenacecB. 

(‘aryopteris walliohiana, 
Schauer. 

,, grata, Bth. 
Labiatce. 

(^alamintha umbroRa, Bth. 
Stachys sericea, Wall. 
Soutellana soandens, 
Don. 

EuphorhiacecB, 
Euphorbia piloea, Linn. 
Lilacem. 

Smilax aspera, Linn. 


Fairly common on dry banks in May. 

Common in similar situations. 

Common : closely resembles the British Dande- 
lion. 

A very common daisy : leaves narrowly lanceolate. 
Not common ; flowering in early June : apparently 
is not found at Simla. 


Found a number of these miniature primroses in 
flower on 2-3-10 : saw one plant in flower on 
10-5.18. 

Fairly numerous in early Juno. 


Bare : found a single example of this extraordi- 
nary looking flower on Fox^s Hill on 20th May: 
rare in Simla. 


Not often seen : found m the Park and another 
spot in May. 


Fairly common in early dune. 

Not uncommon : apparently not found in Simla. 

Common. 

Found in flower in the Park in middle of May. 
(s=: S. augulosa, Bth.) Very common on banks 
in May. 


Numerous in shady spots. 


This prickly climber is often seen, but does not 
flower till the autumn. 


Dehra Dun, 2Sih January 1019. 


G. 0. ALLEN, i.o.s. 


No. XLVIL— ON THE IDENTITY OF BLA8T0SF0RA 
BUTLERI, SYD. 

Sydow and Butler in their ** Fungi Indiae orientalis,” Part IV, describe 
a rust fungus on Jaminum malabancum from specimens collected by the 
writer at Matheran in the Bombay Presidency. In giving the fungus the 
name Blanto^pora the authors express a doubt whether it really belongs to 
that genus, as they had not observed the germination of the teleutospores. 
The ^s of some of the teleutospores were observed by them to be prolong- 
ed into a sort of papilla and these were suspected by them to be showing 
the initial stages of germination characteristic of Bl<Mto$pora teleutospores, 
which have no distinct germ pores and which gerininate by the bulging out 
of the top wall itself into a germ-tube (see Fig. 1). 
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Fig 1 



ON THE IDENTITY OF BLA3TOSPOBA UUTBERT, Syd. 

(FijrT- 1) Germination of t(*leuto8pore of Blajttotpora (after Von P Dietol). 

(Fipf. 2) Germination of telentonpores of Uromyecg on Jattminum malahartrvm 
(Fitf. 3) Germination of teleutosporeM of Urowycetf Ilofmmt on Jaimmum yrandt- 
florum. 

(Fig 4) A gronp of teleutoaporoH of UromyeoM on Jattninujn malahancum (to 
ahow variation in aize and shape ) 

(Fig. 5) A group of toloutosporea of TTromyce* 




MISCELLANEOUS NOTES, 


697 


In the months of December 1912 and Jamiary 1913 the writer succeeded 
in germinating the teloiitosporos of the supposed Blaatospora in distilled 
water and it became evident that the above identihoation was incorrect 
and that the fungus in question is a true Vrmnyces. A true germ-tube was 
seen to come out through a germ pore (soo Fig 2 ). 

It may be mentioned in passing that this Uwmycea on Jasniinum malaba’ 
ricum bears a very close resomblance to Uromycts Hobsoni. Vize ( U, Cunn- 
inghamianuSy Bare. ) on Jaaminunt grandijlorum, Tlio teleuto and lecidial 
stages agree closely on both hosts, in microscopic characters ( see Figs. 2, 
3, 4, and 6 ) as well as in the effects produced on the host. There is one 
striking difference, however. Whereas U, Hobsoni has no uredo stage, as 
Barclay has proved, the fungus on malaharicum shows a uredo stage in 
association with tho teleuto. The writer made several inocii hit ions and 
cross-inoculations witli tho dift’orent spore forms found on either host, but 
with negative results. It remains doubtful, therefore, if the fungi on the 
two hosts aro identical and if tho uredo stage found on «/. nwlaharicwm 
actually belongs to tho Urmnyces found on it. Tho writer had hoped to be 
able to work out the complete life>history of this interesting fungus and, 
to settle its relationship with U. Hobsoniy but for some reasons the investi- 
gation has remained in abeyance for the last few years. Tn the meantime 
it is thought fit to put on record the observation of tho germination of the 
toleutospores which establishes beyond doubt that tho fungus is i\ Vramy~ 
as and not a Blastospora. 

TtEFERKbd’BS. 

(1) Sydow et Butler : Fungi Indiio orientalis/^ Part IV, Mycol. V\)l. 
X., No. 3, 1012. 

(2) Von P. Dietel: ** Uredineen aus Japan II Annal. Mycol. Vol, VI, 
No. 3, 1908. 

(3) Barclay: On the life-history of a remarkable urediiie on .lasmi- 
num grandiflorum Trans. Linn.. Soc. of London, Vol. Ill, Part II, 1891. 

S. L. AJh'KKAlJ, n \. 

Ayricuttuml CollegSy Poonoy 

nth Febt^ry 1919. 
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PROCEEDINGS 


OF THE MEETING HELD ON 28th NOVBMBBK 1918, 


A meeting of members of the Bombay Natural History Society, and their 
friends, took place on Thursday, the 28th November 1918, Mr. John 
Wallace presiding. The election of the following 22 members since the 
last meeting was announced ; — 

Lt. A, G. McArthur, I.A.ll.O., Dadar, Bombay ; Mr. T. E. Love, Quilon ; 
Mr. H. Senior-White, F.B.S., Ceylon ; The Curator, Central Museum, 
Nagpur ; the Principal, Belgachia Medical College, Calcutta; Major C. H. 
Browne, Madras ; Assistant Surgeon H. Vincent, Poona ; Mr. W. Y. 
Austin, Kaira; Mr. V. K. Namjoshi, Cambay; the Judicial Secretary to 
Government, U. P., Allahabad ; Capt. K. Y. Anderson-Morshead, Trimiil- 
gherry ; De Directeur, van Het Algemeen Proofstation, Medan, Sumatra ; 
Mrs. H. A. Marshall, Travanoore ; Mr, A. L. Sheather, Muktesar, U. P. ; 
Mr. A. A. Graham, Mussoorie ; Lt.-Col. J. H. V. Barr, Bandar Abbas ; 
Major K. C. Burke, Simla; Miss R. H. Western, Palampiir, Punjab; 
Lt.-Col. the Nawab Sir Afaurul-Mulk Bahadur, A.D.C., K.C.I.E., M.V.O., 
Hyderabad, Deccan ; Mr. H. C. Barnes, I.C.S., Naga Hills ; Mr. Jamshod 
Vesugar, Rawalpindi ; Lt.-Col. G. R. Row, LA., Calcutta ; and 2-Lt. J. M. 
Muirhead, An and! West. 

The following contributions to the Museum wore receiv©<l since the last 
meeting : — 


Contribution. 

Locality. 

Donor. 

1 Fresh water shrimp 

Dinapur, Bihar . . 

Capt. A. 8. Brooke, 

1 Bear Skull 

6 Eggs of white tailed plover"! 

Kohima, Assam . . 

Mr. J. H. Hntton. 

(C. gfegaria.) ( 

1 Egg of Common Coot {Fulioa C 
atra,) J 

1 Rat Snake Z, imicosm . . 

1 Buff striped Keel back, Tropic 
donotus Htolatm. 

Museigil, Mesopo- 
tamia. 

Lt. T. 1». Livesey. 

1 Kryx r 

1 Russels Earth Snake ( Eiy.v | 
conicua,) j 

1 Eel Fish.. .. J 

1 Dryophia pen'otteti . . ^ 

Bassein, Bombay.. 

Mr. A. P. Kinloch. 

1 C. calcamtus , . L 

1 Egg of Malabar Trogon (Tm- j 
gon fasciatua.) " 

Nilambur, S.I. ,« 

Mr. A. M. Kinloch. 

5 Marmot skins 

Tibet 

Mr. C. H. Dracott. 

1 Young Star Turtle (T, elegam) 
(alive.) 

Colombo . . 

Mr. Robinson. 

1 Lizard (Agaura sp) 

Mesopotamia 

Capt. E. H. Martin. 

9 Birds, 1 Bat, 1 Shrew, Java- 1 
lin Sandboa Jaoulua.) f 
85 Birds’ Eggs, 4 Snakes, 4i 

Do. 

Lt. R. E. Oheesman. 

Bats, 1 Lizard, 7 Scorpions, > 

1 Centipede, 2 Spiders j 

Rangoon . . 

Dr. H. H. Marshall. 
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Contribution. 


Donor. 

1 Flying Dmeo duA»umrri. 

Kotagiri, Nilgiri 

Capt. P. H. Oosse, 

Hills. 

K.A.M.C. 

d Grizzled Indian S<iuirrel 

5 Bats . . . . . . 

Madura, S. 1. ., 

Mr. IJ. P. Stoiiey. 

1 Striped Squirrel {I*\ pt^nanti • 
Ratufa macraura dandolma,) j 

1 Mouse ) 

Karachi . . 

Capt. C.B. Ticehurst, 
K.A.M.C. 

1 Viriditar-blne Flycatcher 

K 11 r d 11 V a d i , 

Mr. l>. P. WoodB. 

Deccan. 


1 Zavieni$ diadema 

Pew Butterflies . . 1 

Mesopotamia 

Lt.-Col. H. H. Smith. 

1 Echis 'colloratus. ^2 Z, ofintn-} 

Do. 

Lt.-Col. H. P. Poile, 

maculatusy \ Trop. t^sAollatu/^ J 


LM.S. 

1 Cormorant (P. enrho) . . 

Kohat 

Dy. Conimissioiier. 

1 Psomlo Scorpion 

52 Birds . . . . i 

Muscat . . 

Capt. C. W. Sanders. 

Insects . . . . > 

Snakes, etc. I 

2 Snakes . . 

Coorg 

Capt. N. B. Kiiinear. 

Tura, Assam 

Mrs. F. K. tiackson. 

1 Pontia sp. 

Linga, P. Gulf . , 

Mons. H. .1. Bourge- 



oise. 

1 Longicorn Bootle {XoooN amhy.r 

Tavoy, Burma . . 

Mr. C. Hopwofxl. 

f/randU,) 



1 Tylototriton vftruroHUs . . 

Tauugyi, Burma.. 

Mr. W. O. ITaunyng- 

1 Zanienu rhotlorachi)^ . . 

1 

ton. 

2 Mavhla sp. , . r 

2 Gecko . . h 

Muscat . . • • 

Major K. G. Ghar- 

2 Scorpions . . ) 


purey, l.M.S. 

2 Wigeon {Marccea pcnehpc) 

Jhansi 

Major V. Coats. 

1 Great Crested Grebe (P, evist* 

Mcsojmtamia 

General Brooking. 

afus.) 




With referonoe to the Society’s Journal, the Secretary apologisod for 
Journal No. 1. Vol. XXVI, being so late but there had been many delays in 
obtaining some of the proofs from England. Ho hoped that it would be 
issued to members in December and the index number (No. o, Vol. XXV) 
would be ready soon after. 

Prof. Hallberg then read a paper on a Botanical tour in Kashmir, which 
was illustrated by a large number of beautiful photographs, both of flowers 
and scenery in Kashmir. 


OF THE MEETING HELD ON 27th FKBKUAUY 1919. 

A meeting of members and their friends took place on Thursday, 27th 
February, the Hon. Mr. G. Carmiohael, O.S.I., presiding. 

The election of the following 41 members since tho last meeting was 
announced : — Mr. K. K. Chakra varty, Dacca ; Mr. W. de Zwart, Medan, 
Sumatra ; Major E. A. Arthur, Mesopotamia ; the Principal, Gujerat Col- 
lege, Ahmedabad ; Capt. C. Benson, A.D.C., Bombay ; Capt. E. A. Ooldio, 
M«0., Mesopotamia; Lt.-Col. H. W« C« Keays, Mesopotamia; His 

4S 
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Bxcellenoy Sir Goorge Lloyd, D.S.O., G.C.I.E., Bombay ; Capt. 0. £. 
M. Judge, Delhi ; Lt.-CoL W. It, Lawrenson, Madras ; Mr. F. Y . Clark, 
Htawgaw, Burma; Mt. 0. J. Brown, Lucknow; Mr. A. Locket, Assam ; 
Mr. 0. McCann, Bombay ; Mr. Ganda Singh Cheema, M. Sc.; 
Lahore ; Mr. M. Mitra, M.So., Agra ; Mr. D. M. Short, Yillupuram ; 
Lt. F. W. A. Phillips, Ceylon : Mr. It. Finney, Golaghat, Assam ; 
Mr. J. H. Hutton, Calcutta ; Mr. D. G. Harris, Ghazipur, U. P. ; 
Mr. Govind P. Damania, Vorsova ; Mr H. B. Copley, Kotah, Rajputana ; 
Lt. A. Ashton, Agra ; H. H. the Jam Baheb of Nawanagar, Jamnagar, Ka- 
thiawar ; Mr. H, T. McLeod, A.M.I.C.E., F.R.M.S., Guntakal ; Mr. James 
Beckett, Penukonda, Anantapiir Dist. ; Mrs. H. M. Rait Kerr, Kirkee ; Mr. 
G. R. Atkinson, Dharwar ; Lt. G. A. D. Simpson, Fort Lockhart, N. W. F. 
P. ; Mr. H. A. W. Brent, Bombay ; Miss A. M, Webbu, Barout, Meerut 
Dist. ; Major S. St. M. Carter, D.S.O., R.A.M.C., Simla ; Mr. R. R. Mole, 
C.M.Z.S., Madras ; Lt.-Col. H. A. Newell, I.A., F.R.G.S., Madras ; Major 

M. D. Ritchie, T.M.S., Calcutta ; Mr. K. Dainttith, J.A.It., Ahmednagar; 
Mr. J, P. Norris, Philadelphia, TT. S. A. ; Mr. B. P. Tailyour, Sririlliputnr, 
Ramuad Dist.; Capt. H. R. Lanktree, Rangoon; and Mr. B, V. Vakil, 

B. Sc., Bombay. 

Tho following gentlemen w'ore elected as Odice Bearers for the present 
year. — President: H. Fi. tho Right Hon. Sir George Lloyd, D.S.O., G.O.l.K. 
Vice-Presidents : Mr. J. D. Inverarity, B.A., LL.B., the Hon. Mr. Justice 

N. C. Macleod, and H. H. the Maharao Sahob of Oiitch, G.C.S.I., 
G.C.I.E. 

Managing Committee : — Mr. T. Bainbriggo Fletcher, F.E.S., Mr. T. H. 
Boll, C.I.E., I.F.S., Rev. E. Blatter, S.J., Mr. E. Comber, F.Z.S., Col. G. H. 
Evans, O.LE., F.L.S., Major M.L. Ferrar, LA., C.B.K., Major F. C. Fraser, 
I.M.S., Mr. F. Hannyngton, I.C.S.. Lt..(^ol. J. E. B. Hotson, I.A.R.O., 

C. B.K., (I.C.S.), Mr. C. M. luglis, Prof. V. N. Hate, Capt. N. B. Kinnear. 
M.B.O.U., Lt.-Col. W. Glen Liston, C.I.E.. I.M.S., Mr. F. M. Mackwood, 
Mr. H. P. Maonaghteu, Mr. P. J. Mead, C.T.E., I.O.S., Mr. R. A. Spence. 
Lt.-Col. F. Wall, I.M.S., O.M.G.. Lt.-Col. H. J. Walton, T.M.S., C.M.Z.S , 
Mr. John Wallace. 

Mr. L. H. Savile, Honorary Treasurer, and Mr, W. S, Millard, Honorary 
Secretary. 


Tho following contributions to the Museum were received since the last 
meeting : — 


Ctmtributioii. 

1 

Locality. 

Donor. 

Sknlls of 2 Impala (Aepf/ootvs ' 
melampuB), 

2 Roan Antelopes (/f. equinut^) 

3 Coke’s Hartebestt {^ubalin 

eocket), 

1 Grant's Gazelle (G. granti) r 

2 Oryx (0, be$ia) . . 

2 Topi (i>. korrigum) 

1 Waterbuck (Colm dqfarsa) 

8 Thomson’s Gazelles (G. fAom- 
soni). 

1 

1 

British German 
East Africa. 

! 

1 

1 

W. K. Law- 
renson. 
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Contribution. 


1 Haro {Lepm sp.), 1 Jackal'] 
(C. auvetin), 1 Pigmy, 1 | 
Musk Shrew, I Bat, 1 Fox }- 
( VttlpeA sp.), 1 L i z a r d I 
(atjara), j 

Lizards, .5 Snakes 

I Spur Fowl {(r, spadioi'fi) 

I I Birds' nosts 

1 Curlew (//. acfjunta) . . j 

1 Avooett (i^. arocHta) . . I 

i? Coots {F,atra).. j 

1 DoH(‘r(d ?/ion«W/wA) 

1 Spot-billod Duck (A. y>rm7o 
rjinrha), 

1 Silybura sp. 

1 Malabar Civot Cat. ( V. cicettim) 

1 Albino Snipo (G. coeleMtes) 

'2 Hares {J^epiif^ sp.) . . ^ 

'2 Hedgehogs {E, blanfoi'di) I 
I Fox ( J\ henyalennU) , . ^ 

1 Y ellow Bat (A. khnti) . . ) 

I Thrush (/. monticola) . . 

1 Blackbuck skull (malfonuod) , . 
18 Birds 

1 Shikra (/I. hadim) . . | 

I Bandicoot {H, ina/abarica) ) 

1 Pintail (Z>. acuta) . , 

1 Wi eon (.W. penHope) . . 

1 Tufted Duck {F.fuligula) 

1 Mallard . . 

1 Cad wall (C. .. ^ 

1 Sheldrake (7*. comuta) 

2 Black partridges {F, franco- I 

linuA). I 

1 Hooded Crow ( C, eapcUanaf) J 

2 Sheldrakes ( 7'. conivta) 

1 Imperial Kaglu {A, heliaca) ( 
1 Courser ( C. coromandelicus) ) 
1 Golden Cat (i^. tenimincJ^i) 


j Locality. 

Donor. 

Basra 

lit.-Col. F. P. Con- 
Ill ir, [.M.8. 

Nasik 

Thatia 

Darjeeling 

Mr. D’Cunha. 

Major M . L. F<'rrar. 
Mr. L. A. D’Abr(*u. 

Kolaba, Bombay . . 

Mr. J. A. D. McBain 

Mesopotamia 
Srinagar . . 

General Brooking. 
Lt.-Col. 1). (i. Oliver. 

Nnlliarnpatty Hills Mr. A. P. Kinloch. 
Trivandrimi . . Zoological Cardens, 

1 Trivandrum. 

N<‘ar Bombay . . |Mr. H. A. W. Brent. 

Jhang, I'nu jal) . . 

( 'apt.(L B. 'ricehurst, 
ILA.M.C. 

Kumuon . . 
Ahmedaba d 

Nasik 

Mr. S. J. Martin. 
I{ev. D. Archer. 

Capt. N.B Kinnear. 

Bombay • • 

1 

Mr. W. S. Millard. 

Mesopotamia 

Lt. A. St. J. Mac- 
donald. 

Jamnagar 

H. H. The Jam 
Saheb. 

Coona, C. 1. 

Mr. T. B. Hawkins. 

Htawgaw, Burma. 

Mr. F. V. Clerk. 


Minor contributions from: — Mr. F. J. Mitchell, Lt.-Col. H. D. Poile, Mr. 
D. G. Cameron, and Major K. D. O. Hill, 


CONTRIBUTIONS. 

Capt. N. B. Kinnoar, the Keoper of the Museum, made the following 
remarks on tho spocimen received since the last meeting : — 

^ Tlie Indian contributions are 2 hares, a hedgehog and a fox from Capt. 
0. B. Ticehursti Jhang, Punjab. A golden cat from Htawgaw, Burma, sent 
in by Mr. F. y* Clark, and 18 birds' skins collected by Capt. Kinnear at 
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Nasik and 5 birds by Mr. J. A. D. MoBain in the Kolaba District. A 
griffon vulture was presented by Mr. H. Whistler, from Jhang. 2 shel- 
drakes were obtained for us at Jamnagar by H. H. the Jam Saheb, and a 
spot-billed duck taken at Srinagar, Kashmir, was sent in by Col. D. (1. 
Oliver. Mr. T. B. Hawkins presented an Imperial eagle and a courser from 
Goons, C. 1., Major M. L. Ferrar, a spurfowl from the Thana District and 
Mr. H. A. W. Brent, an albino snipe from the vicinity of Bombay. A 
curiously malformed black buck head was received from Kevd. D. G. 
Aoland. The Society is indebted to the Trivandrum Zoo for the skin of a 
Malabar civet oat and to the Colombo Museum for a few mammal skins 
presented by them. 

The following papers wore road: — (1) Expected Plague of Field Hats 
in 1920” by L. J. Sedgwick, I.C.S. (2) ‘‘ Wild Forms of Bombay Island 
and Salsette ” by Prof. J. F. It. D^Almeida. The papers will be published 
in full in the Society’s Journal. The meeting endod with a vote of thanks 
to the various contributors. 

ACCOUNTS FOB 1918. 

Mr. L. H. Savile, tlio Honorary Treasurer, presented the accounts for 
1018. Referring to the membership he stated that the number of members 
at the end of the year under review was l,77r) as compared with 1,738 in 
1017 showing a fairly satisfactory increase considering that the war was 
still in progress, 142 new members joined the Society during 1918 compar- 
ed with 99 in 1917. He expressed a hope that now that the war was over, 
1919 would show a much larger increase in membership as well as in the 
activities of the Society. 

Referring to the accounts the Honorary Treasurer stated that the open- 
ing balance was Rs. 2,945 and the closing balance (omitting Hs. 12,000 on 
fixed deposit) was Rs. 3,384. The receipts show an increase of Rs. 3,097 
due largely io increase in unembership, while the expenditure (which 
included an increase in the salary of the staff and a victory bonus of one 
month’s pay) was — allowing for one or two special items in 1917 — about the 
same as last year. 

The Mammal Fund accounts were also presented. As the original collec- 
tors were still on active service little work was done during the year. 
The opening balance was Rs. 8,962 and the closing balance Rs. 8,684. 

As the war is now over the Committee have decided if possible to 
continue the Survey during the current year, and have written to the 
original collectors with a view to their continuing their work ; should this, 
as it is hoped to be found possible, a large increase in the funds will be 
required and it is hoped, therefore, that all members of the Society who are 
interested in this w'ork will contribute towards the continuing of the survey 
to a satisfactory completion. 


OF THE MEETING HELD ON San APRIL 1919. 

A meeting of members and their friends took place on Thursday, the 3rd 
April, 1919, Major F. C. Fraser, I.M.S., presiding. 

The election of the following 12 members since the last meeting was an- 
nounced :—The Principal, Central College, Bangalore ; Captain F. W.. Wil- 
liamson (I.C.S.), Bombay; Lieut. R. Hailstone, Bombay; Lieut. J« A, H. 
Maund, Bombay ; Captain C. de C. Martin, I.M.S., Bombay ; Major Allan 
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Brooks, D.S.O., Canada ; Mr. F. L. I sher, Bangalore ; the Hoad Master, 
Abu High School, Mount Abn ; Mr. K. H. (>orbett, Papun, Burma ; Captain 
E. de V. Moss, Madras ; Mr. W. A. Hickie, Budge Budge, Bengal ; and 
Brigadier-General E. Dickson, Europe. 

The following contributions to the Museum w(‘re received since the last 
meeting : — 


1 (Contribution. 

1 


1 

Locality. | 

! 

Donor. 

1 Niikhta {Sarndorni^ melanoim).. 

Karimporc, Assain 

Mr. J. Cnrror. 

2 Black Partridges (/’. franoolinuH) 

Jhang, Punjab . 

Mr. H. Whistler, 





F.Z.S., M.B.O.r. 

1 Monitor ( P. benffali^mA) 





1 Buif-stnped Keelbatjk 





stoiafus,) 



Kotah 

Mr. H. Copley. 

T Common Wolf Snake 

(L. 




aultcus) 


1 



1 Star Tortoise ( T. elf gam) 

alive. 

Ahmcdabad 

Mrs. McCormack. 

2 Nilgiri Langurs (Pithet^uH 

Jahnii) 

Nolli a m p a 1 1 y 

Mr. A. M. Kinlraih. 




Hills. 


^ Birds 

, 

, 

Karachi . . 

Capt. C. B. Ticehurst. 

1 Phoorsa ( P. carimta) . . 

1 




I 

r 

Bushiro 

0)1. C. Bowle-Evans, 

1 Spider .. 




I.M.S. 

1 Bod Sheep 


• 

Persia 

Major E. J. Arthur. 


Minor contributions : —Mr. G.O. Alien, Mr. D.G. (’aiucron and Capt. Dodds. 


CONTTUBITIONS. 

In the course of the paper, the possibility of finding a substitute hir cotUni 
was discussed in somewhat technical detail. The relative merits of silk 
cotton and ordinary cotton for textile purposes were dwelt upon and the 
conclusion arrived at that so far the experiments to find a suitable substi- 
tute for cotton have not been very successful. We must not forget, in 
addition, that vegetable silk especially Calotropis silk, was comparatively 
expensive, because there is a great demand for it as stufiing material in tlie 
m^ufaoture of safety belts. On the other haml, there were vast stretches 
in India, especially in the drier parts, Deccan, Gujarat, Hajputana, Punjab, 
where nothing of economic value was growing, but where the soil w’as ad- 
mirably adapted for the cultivation of Calotropis. Calotropis silk has got 
one great advantage over other vegetable silks : its cultivation does not re- 
quire any special care, and the silk is easily separated from the seetls. 
Calotropis silk would ^ cheaper, comparatively, than any other vegetable 
silk, and even if it should never develop into a substitute for cotton, it 
would always find a good market as stuffing materials. 



t TTY % UtAOOHNr LOMOOM 


! 

TRAGOPAN BLYTHI BLYTHi 
The Grey Bellied Horned Phe^^sant-^» 
( ^ Naturnl Size ) ^ ^ 


JOURNAL 

OF THE 

Bombay Natural History Society. 

Oct. 1919. Vol. XXVT. No. ;l. 

THE (lAMK BIRDS OF INDIA, BURMA AND CEYl.ON. 

HY 

" E. (\ Stiart Baker, F.L.S., F.Z.S., M.B.O.U. 

Part XXVll. 

ir?7A a Coloured I*laie, 

{(''oviianed from pa(je 337 of Volume XXVI,) 

Qemiii-^TlLiGOrAN. 

Having accepted Becbo's classification of the Pheasants and 
Pai-tridges founded on the moulting sequeiict* of the tail-feathers, 
this grand genus heads the Perdicintv^ or true l^artridgt's. 

Jjike tlm great majority of Pheasants, however, th(^ two sexes are 
different in colour. The males are inagnificent birds, generally 
with a great deal of crimson in their plumage, re])lare(l in Fabot’s 
Tragopan by buff. Two small fleshy horns of l)right colour lie 
hidden in the feathers of the crown, but during the*breeding season 
are erectile and swollen. An apron-like lappet hangs Irom the 
chin, folded into mere wrinkled skin iionnally, but extending a 
couple of inches or more during display. 

The females are brown or grey-brown birds, inottlt*d with back, 
rufous and a little white, and are vruy game in their general 
appearance. They' have no horns or lappet. In shape the birds of 
this genus are much like huge partridges ; the tail is a little longer 
than the winger about equal to it, and is earned in the same 
manner as that of the Common Pailridge. Tin* logs ar<^ very 
powerful, and are armed wdth a short blunt spur ; the wings are 
rounded, the first primary the shortest and the fourth and filth 
sub-equal and longest*. The tail is stroruxlv iJfraduatpd, tlie central 

• Thi' baftlard winjr is enormously dtvekped and o a ditfircnt coljai to the rost 
of the winjjc in mo:^t of the species. 

1 



70« JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXVL 


feathers being about two-fifths longer than the outermost. The 
bill is rather small, and the feathers of the forehead and lores run 
almost up to the outer edge of the nostril. In most sp(5cies the 
sides of the face ai-e bare, but in the Satyr or Crimson Tragopan 
they are well feathered. 4'he throat and chin are very sparsely 
feathered in the adults, but well covered in the young. At present 
five bpocies are known, all of which, with the exception of the 
hJastorn (^hinose bird, Tragopan caboti. come within the areas 
included in these articles. 

KhV TO riiK Speciks and SDU-srE(’it\s. 

A. Heads black with crimson markings (Males). 

Below crimson, with black-c'dgod 

white spots ... ... ... safijra, 

b. Below ])lack with white spots ... melauocephaluii, 

r. Whole breast crimson-red, abdomen 

smoky-grey or sepia-grey ... hlj/tld blt/thi. 
d. Crimson, confined to extreme upper 

breast as a narrow gorget ... b, moles norihi. 
f\ Below crimson, feathers centred 

^^ith pearl-grey ... ... ienihiinrlci, 

J\ Below buft‘ ... ... ... ... raboti. 

B. Head brown, motth'd like upper plumage (Females). 
if. Upper plumage streaked with white. 

a\ Centre of abdomen grey ... inelanoct^phalus, 
b'. Centre of abdomen w hite or 

bufiy -white ... ... cttboii, 

h. Upper plumage streaked with fawn 
or bull' 

c\ Shoulder of wing tinged with 
crimson 

a\ General tint daikci ow ing 
to black markings pre- 
dominating ... ... blffthi bUjihi. 

b\ General tint paler and 
more* buff. Black mark- 
ings fewer ... ... satt/ra. 

f/\ No crimson tinge on shoulder 

of w ing ... ... ... tern mi u clii, 

TttA(lOrA> SAT\ttA. 

The Criindon* Horned Pheasanl, 

Homed Indian Pheamnl , — Edward’s Nat. His. B. hi. pi. 1J6 (1750) 
(Bonfral). 

Phasianus hengalensiti corw M/tw.~Bri8Rou Oru. vi. app. p. 14 (1760) 
(Bengal). 
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Meleagris «a/yra.— Linn. Sya. Nat. i., p. -JUO (1700) (Bengal) ; Latham Ind. 
Oru. ii., p. 019 (1790) ; (Iriti'. od. Ouv. iii. pi. (1829). 

Phasiantui carntUua. — Mull. Suppl. Liiiu. Syst. Nat. p. 125 (1776) ; 
Stephin Shaw’s Gen. Zool. xi., p. 2;i9 (1819). 

Penelope aatyra. — Gmeliii. Sys. Nat. I pt. ii., p. 73.‘{ (1788); Bonnat. Tab. 
Kncl. Meth. i., p. 170, pi. 81 (1791). 

Phanianua solyrus.— Temm. Pig. et. Gal. ii., p. 349 (1813) ; ibid. iii. p. 672 
(1815) ; Vieillot Nov. Die. Nat xi., 1817, p. 39 ; id. Gal. Ois. ii., 1825, p. 28, 
pi. 200, 

H<jrn€d Pheasant. — Lath. Gon. Hist. viii. p. 208 (1823). 

Tragojxinsatyrua, -Cuv. Keg. Anim. i. p. 179 (1829); Gray in Grill, ed. 
Guv. lii. p. 31 (1829) ; Gould Con. Him. Birds, pi. 02 (18,32) ; Jerd. Nat. 
Lib. Orii. iv. p. 222, pi. xxiv (1834) ; Temm. PI. Col. v. pis. 13, M (1834) ; 
Ogilvie-Grant Oat. B. M. xxii. p. 271 (1893) ; id. Hand-L. Game-B. i., p. 
220 (1895); Blanford, Fauna B. 1. iv. p. 99 (1898); Oates, Game-B. Ind. 

I p. 241 (1898) ; Oates, Cat. Fggs B. M. i. p. .>() (1901) ; Ghigi Bond. Acc. 
Bologna (5) x. pp. 403-4 (1903); Smith Avi. Mag. (3) i., p. 225 (1910); 
Walton, Ibis, 1900, p. 247; Seth-SiniUi, Avi. Mag. (3) ii. p. 212(1911); 
Finn., ({amn-B. India, p. 28 (1911); Beebe, i^oologiem 1 No. 15, p. 209 
(1914) ; id. Pheasants, i. p. 49 (1918). 

Saiyra mtyra. — Less. Diet. Sei. Nat. lix. p. 190 (1829) ; id. Traite d’Oru, 
p. 493 (1831). 

? Phasianus nepaidensis,— Orny ^ in Grill, ed. Cnv. iii., p. 29 (1829). 
Phasianua melanocephalus. — Gray, 111. Ind. Zooi. i. p, 17 (1830-32). 

Salyra penmrUi. — Gray 111. ind. Zool. i. pi. 49 (1830-32). 

Satyra laih%mi, — Gray, Hi. Ind. Z<*ol. i, pi. 51 (1830-32). 

Sal i/r us cor nut us, — Schinz. Nat. Abild. Vog. p. 252, pi. 98 (1833). 

Satyra nepauJenais. — Gray, 111. Ind. Zool. pi. 40 (1834). 

Tragopan nidanocephalua. — Jard. Nat. Lib. Orn, iv., p. 22<i, pi. xxvii 
(1831). 

Ceriornis nvacrolophus. — Swain. Class. B. ii., p. 341 (1837). 

ScUyra (tragopan) «/pnt5. —Thien., Fortplian/. ges. Vog. p. 52, tab. xii. 
lig. 4 (1845-54). 

Ceriornis satyra, — Gray, ("at, Hodg. Mam. A B. e<l. i., p. 125 (1810); 
Blyth, Cat. Mus. As. Soc. p. 2JU (1849) ; Schiter and Wolf, Zool. 
Skotohes, 2 pi. 39 (1831) ; Jerdon, B. of In. iii. p. 510 (I8()3) ; Selater, List, 
Phas. p. 10 (1803); Irby, Ibis, 1808, p. 231 ; Boavan. Ibis 1808, p. 379; 
(Jould, B. of Asia, vii., pi. 19 (I8()8); Bulger, Ibis 1809, p. 109: Sclater 
P.Z.S. 1870, p. 101 ; Kiliot, Mon. J’has. i pi. 22 (1872) ; Murie, P.Z.S. 1872, 
p. 730. pis. lx, Ixi; Hume, Nests and Eggs, p. .121 (1873) ; Marshall, B. Nest 
In. p, 59 (1877); Hume and Marsh. <>ame-B. In. i p. 137 (1878); 
Scully, Str. Feath. viii., p. 313 (1879); Sclater P.Z.S. 1879, p. 117, 
pi. viii. tig. 4; Oates od. Hume’s Nests and Eggs, iii. p. 409(1890). 

VERNACULAIi NAMES. — Lungi (H. Garhwal and Kunuum); Moual 
(H, Nepal) ; Omo. Bap. (Bhutia ) ; Tar-rhyak (Lepcha ) ; Cham-dung (Tibetan). 

Description — Adnlt Male. — Hoad, crest, and a broad ring sur- 
rounding the yemi-riaked gular paUdi, l)la(!k. A streak on either 
side of the crest, sides of tlie neck, hind neck, upper back, and the 
whole of the lower pluinagi^ orange-crimson ; tht^ njiper back and 
lower plumage from the breast to the vent with white black-edged 
ocelli. (Jn the breast and uj>per Lack the spots of white are small 
and completely surrounded witli a comparatively broad edging of 
black ; towards the vent the spots get larger and larger, the white 
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less pure and more grey, and the black proportionately less in 
extent until the spots on the posterior flanks and abdomen become 
large gray blotches with black at the bases only. The under tail- 
coverts are crimson with white ocelli surround^ by brown with 
black terminal fringes. 

Lower back, scapulars rump and shorter tail-coverts olive-brown 
with white, black-edged ocelli and black and rufous bufi* vermicu- 
lations ; longer tail-coverts amber-bi’own with sub-terminal broad 
black edges. The scapulars are profusely marked with crimson 
and occasional similar marks appear on the back and outer edge of 
rump and upper tail-coverts. 

Shoulder of wing crimson ; coverts like the scapulars, the greater 
coverts showing broad bases of mottled buff and black. Inner 
secondaries like the greater coverts, but with no crimson ; outer 
secondaries and primaries deep brown, with numerous broken 
mottlings of buff. Bastard wing chestnut, mottled at the tip on 
inner webs with dark-brown. 

Coloars of Soft Parts, — Bill, brownish black, black at the base; 
irides, brown, or hazel-brown ; legs, dull fleshy, deepening in colour 
and suffused with crimson during the breeding season ; claws, pale 
horny-brown ; spur, pale grey-brown, almost white at the tip. 
Horns, dull Pnissian blue, becoming much brighter during the 
breeding season ; lappet, l^russian blue, the same colour as the 
whole of the g\ilar and orbital region, but when extended the 
edges show a bright sage-green, with four, rarely five, triangular 
patches of brilliant deep scarlet. 

Measuremeiits, — Length, 671-722 mm. (Beebe). Wings, 245 
to 285 mm. Average of 30 birds, 268* 5 mm. The bastard wing 
measures up to 137 mm. Tail, 232 to 300 mm., average, 269*5 
mm. Bills from front to tip in a straight line, 14-16 mm. ; tai*8us, 
85 to 90 mm., with the short spur nu^asuring from 10 to 15 mm. 

Weight, 3 lbs. 8 ozs. to 4-lhs. 10 ozs. ( Hume ). 

Two fine males shot by my collectors during the breeding season 
were said to weigh a little under 2^ 8eers-^5 lbs. Both these 
birds were said to be very fat. 

Adult Female , — Whole plumage above rufous-buff or rufous- 
ochre, vermioulated, barred and blotched with black and with 
narrow pale ochre central streaks ; tail, rich rufous-brown with 
broken buff and black bare, the black grading into the general 
rufous-brown ; the black on the inner webs of the outer tail feathers 
developing into broad well-defined bars. 

Below, the chin and throat is generally pale, sometimes almost 
albescent, — the breast is like the back, but paler and less richly 
coloured ; on the abdomen and vent the general tint becomes still 
paler, and the central streaks develop into large white spots. 
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Wings like the back, the inner webs of the quills browner, 
and less richly coloured ; uiidei* wing-coverts, axillaries and flanks 
like the back. 

The variation in the plumage of the female is far greater than 
in the adult male, and birds from the same locality differ to such 
an extent that it is hard to believe they are the same species. In 
some the rich rufescent tone is almost entirely absent, being re- 
placed with grey, which gives the dominant tinge to the whole 
appearance. In others the ochre centres are larger and brighter 
and ochre to a great extent replaces the rufous in the mottlings 
as well. In a tew birds the centre of the (Town has tlie features 
marked with deep bright chestnut, and the same colour appears 
here and there on the wing-(jovei*ts, scapulars and innermodt 
secondaries. 

Colons of Soft Parlh . — Iiddes brown or hazel-brown, much tlie 
same as in the male ; bill, horny-brown ; legs, dull-grey or greyish 
brown nc'arly alwajs with a tinge of purple or lloshy. 

Meammncnis. — Length, 573 mm. expanse, 762 mm. (Beebe). 
Wings, 215 to 235 mm., average 18 specimens, 226 mm. ; tail, 190 
to 21 1 mm., average 204 mm. Bill from front to tip, 1 3 to 15 mm.; 
tai'sus, 68 to 74 mm., gcuierally showing an obsolete spur only. The 
tarsi are very much more slmidcu' in the fernah^ than in the male. 

Weight, 2 lbs. 4 ozs. to 2 lbs. 10 ozs.'* (JIume). 

Youtnf male and young female are like tlu' adult of the latter 
sex, but less richly coloured ; there is no rufous in the plumage, and 
the ochre is often pale and whitish on the ru^ck and upper back. 

The adult pluraagt? of the male is assumed by degrees, the 
black and crimson of tlic^ head, neck and extreme upper breast and 
back being first completed, whilst the crimson appears in patches 
on th(i wings, scapulars and back and the ocelli make their first 
appearance as white dots scattered indefinitely here and there. It 
is interesting to note that at the second autumnal moult when the 
male acejuires the semi-adult plumagi', many feathers are assumed 
whit'h show a transitional stage between the plumage of the young 
bird and the completely coloui*ed male. Thus, manyofth(^ feathers 
which are mottle<i in the former and crimson in the latter are at 
this moult mottled over the greater part but with faint-crimson 
stains and indefinite pale grey 0 (‘elli. 

The throat and chin are covered with black feathers, more or 
less mottled at the base, and the skin, which hardly shows through, 
is pale and leaden coloured ; the lores and sides of the face are also 
well-covered with short thick black feather. 

Chick in doirn, crown and nape rich chestnut, changing to 
chestnut-brown on the back and rump and tail tuft ; lores, an indis- 
tinct supercilium and sides of head and nape pale fulvous, the latter 
mottled with chestnut ; the forehead is brighter and almost an orange 
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rulous. Below pale fulvous or yellow-buff, greyer and duller on 
abdomen and darker and rufescent on the under aspect of tail tuft. 
Wings rufous-buff, mottled and barred with blackish-brown ; the 
greater coverts edged with ochre. 

Distrifmiion , — Hume gives this bird’s Western limits as the 
Alaknanda Valley in (larliwal, and from that point it extends 
through Nepal, Sikkim and Bhutan into the Hills N. of the 
Brahmapootra as far Kast as Tezpur or Danang. Beebe adds 
nothing to its known area of habitat, but confirms Hume’s record 
from Alaknanda, Mr. S. L. Whymper, in a letter to me, writes : 

“ The exact limits of the two species I do not know, but 1 
have shot 7'. Hitijra on the East bank of the Alaknanda and 
melanocejflutlus on the West bank of the Bhagirutti, so that 
there is a large tract of countr\ unaccounted for; roughly, 
however, it may be said that the upper waters of the Ganges 
forms the dividing line.” 

Kidifivation, — There is practic<ally nothing on record about the 
nidification of thib bird in a state of nature, though it breeds 
commonly in captivity. Hume obtained its eggs from natives — 
he does not say how many — who took them in May in forests 
below the level of the snows between 9,000 and 12,000 feet or in 
dense patches of hill-bamboo. 

Although these nests were apparently on the ground, I expe(*t 
that normally it is a Iree-nester like the rest of the family. In 
1918 I was fortunate enough to receive two birds obtained with 
their nests in the Chambi Valley, and in both cases the latter had 
been built in ti'ees. Mr. D. M.. who obtained them for me, 
writes as follows about thorn : — 

“ ’I’he eggs of this Vheasant, (Jham~dan</ in Tibetan, were 
taken in the Rhododendron and Oak Forest in the Chambi 
Valley, and wen* found in a nest which was built in a tree 
at about 20 feet from the ground, and quite hidden from view 
until the hen bird flew from it and so disclosed its position. 
’Fhe two eggs already had signs of chicks in them. The forest 
here is very thick, but stunted, and the ground much broken 
up by huge great rocks covered with moss and ferns and 
ground, trees and rocks seem ever to be wet and damp. 

The nest was just a jumble of very old dead twigs and 
branches, mostly rotten, and very fragile, perhaps the bird did 
not built it, but found this old mass of sticks and turned it 
into a nest. 

“ The other nest was the same, but empty and lower down 
in the tree, the men could almost reach up to it. 

“ The natives tell me that they only lay two eggs as a 
rule, never more than four and certainly one only sees two 
chicks with the old birds.” 



THE GAME BIRDS OF INDIA, 


711 


The two eggs sent me with the birds are extremely richly- 
coloured compared with others in my collection laid in captivity. 
The ground colour is a pale yellow or bufi‘, but the whole 
surface is practically covered with a mottling of rich brick-red, 
making them appear much the same in general colour as a rather 
dull Perigrine's egg av a richly-coloured Neophrons. One egg, 
the larger of the two, is considerably brighter than the other, and 
both arc much marked with scTatches from the birePs feet. They 
measure 58*3 x 44*6 mm. and 53*0 x 40*8 mm. 

Other c'ggs laid iu captivity and now in my collection nn'asure 
from 53*0 x 41*0 mm. to (i3*0 x 43*8 mm. These are all a dull- 
pale stone colour, and are much moitlc'd with dull lilac-brown, in 
each case the maekings being num(*roiis everywliere, but more 
especially so round the (‘entn^. 

My two wild-laid eggs and some of the othei-s are very round 
eggs, whilst others are longer and mon^ compressed towards the 
smaller end. The texture is fairly close, but rather coarse, there is 
practically no gloss, and the shell is rather thin in propoition to 
the size of the egg. 

Beebe describes the eggs as \arying from GJ to 07 mm. in length, 
and from 40 to '12 mm. in lu’eadth within average of 04 x4] mm.; 
his eggs are there* fore long(*r, yet not so broad as those wdiich have 
passed through my hands. 

15ggs in the taring Museum agree better wdth mine than with 
B(*ebe’s, these, four iu number, vary from 02*0 mm. to 05*0 mm. 
iu length and from 43*5 mm. to 45*9 mm. in breadth. The smallest 
egg 1 have (‘xaniined both iu lengtli and breadth is 53*0 x 40*8 mm. 
and the biggest 05*9 x 45*9 mm. 

According to trustworthy accounts, the breeding season (‘om- 
mencos about the fii*st week in May and lasts through June, w^hilst 
in the highest latitmles a few^ hard-set eggs may be found as late ae 
the first WTck in July. My eggs were taken on the 22nd May at 
nearly 10,000 feet elevation, and an (»nij>ty nest the next da)’’ rather 
lower dowm. Beebe says that in captivity birds have been known 
to lay from mid-April to August, but captive birds are always 
irregular in this respect, and are ecpially Unreliable iu sitting. 

The display of the male saiifra during the breeding season is very 
fine, but often it is only partial. The bird commences by walking 
up and down in au excited manner about and in front of the hen, 
then suddenly it will jump up on to a perch, give its head a shake, 
let down its lappet and erect its horns. For a few minutes it 
remains on the perch, the head lowered and advanced with the 
lappet fully extended to show its brilliant colouring and its deep 
blue horns erect and gently quivering ; the wings may be closed, 
but more often are slightly extended and shivering. After this it 
again descends to the ground, and advances to the hen, and once 
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more adopts the attitude of the perch, but now he gradually raises 
his wiugs and draws his head b^k between them, whilst his breast 
is lowered to the gi'ound, until he eventually resembles a beautiful 
fan. This attitude is generally persevered in for a few minutes, after 
which he draws himself up to his full height, drops, and nearly 
closes his wings, but keeps the lappet fully extended, and his horns 
well raised. The termination of the show may be closer intimacy 
with the hen, but more often, a sudden collapse, after which the cock 
walks about and feeds quietly until once more excited to action. 

Frequently the display is only partial, and a full display, such as 
that described is probably rare ; very often during the breeding 
season the cock bird merely indulges in a vigorous shake of the 
head, which appears to let loose the lappet, and to erect the horns 
for a few seconds ; sometimes this is followed by a partial or a side 
view display, and less often by the complete performance. 

Anger induces display almost as freely as sexual excitement, l)ut 
in such cases it is apparently seldom or never complete ; I once 
watcht*d two rival males in adjoining cage's, semi-displaying conti- 
nually, and varying this performance by racing up and down the 
side of the cage, and glaring disdain at the other. 

If the natives’ accounts an^ corn'ct, these birds are strictly 
monogamous, and the male is a most attentive father and husband, 
but at present veiy little is known on this point. Mr. D. M. 
informs me that ‘‘after the eggs are hatched, both cock and hen 
wander about with th(ur two little chicks, and feed and look 
after them equally.” 

The period of incubation is, I think, 20 to 28 days, but Beebe 
says from 24 to 28 days, and from his own experience cites 26 
days as having been the time for a chick to commence cracking its 
egg prior to emerging. 

(rmeral hahits . — The Crimson T'ragopan may be found any- 
where between 0,000 and 12,000 feet, according to the time of 
year, and also the time of day, but as a rule they will not be found 
wandering much below 8,000 feet, except during very severe 
winters. In summer they are usually found between 9,000 feet 
and 11,000 feet. Both the nests which 1 have already referred to 
as having b(*en taken for me in Chambi Valley were found at 10,000 
feet, and the birds wore then also breeding at nearly 2,000 feet 
higher. The limits of height appear to be the limits of the forest 
line, and as long as there is ample cover of forest or of the common 
Ringal Bamboo, the Tragopan may found whatever the elevation. 

They are essentially birds of thick cover, and apparently never 
wander about on the higher slopes of grass land upon which both 
the Monal and the Blood Partridges are so often found. Occasion- 
ally they may visit the edges of the open land, but they never 
leave the protection of cover more than for a few yards, and at the 
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slightest sign of danger scuttle back to it. Beebe says that in 
addition to cover, these l)ird8 alv’ays seem to require a good water 
supply. This is probably correct in regard to all the Tragopans, 
but, on the other hand, practically all over the area inhabited by 
these birds the forests are very Imniid, and almost every ravine or 
hollow has more or less water trickling through it oven during the 
driest months. 

They wander about either singly or in pairs during the cold 
weather, but aft<»r the chic'ks are hatc^hed they remain in lamily 
parties until October or November, whim they somc'times split up 
again. About lliis time the birds wander dowui a good d(\al lower 
tlian their breeding iiaunls, and keep well below the snow-line, but 
even when thus dri\en dowm ]>y the eold, the )uem})ers of each 
family will bometimes keep logetlier throughout the wdnter until, 
ill ^larch or early April, the3^ once iiiorc' wend their wa}^ to their 
summer haunts. 

Beebe well describes the various calls of the Tragopan. 
Writing of late spring, he says: 

“At thife season the birds are silent, unless the hen still 
communicates with her nearly growm young by means of the 
same low, clucking call wdiich is used wdien they are chicks. 
Onl}'- when in dire fright or distress, as w^hen suddenl\^ Hushed 
by a dog, do the birdb — both cocks and hens — give utterance to 
a series of loud, raucous notes : tjml' ! quak * qimh ! ^jnul< ! The 
call note of the Satyra IVagopan is very distiiic't from its note 
of alarm. I have heard it given a number of times by wdld 
liirds, and in captivity it is a veiy cliaracteribtie uttc^rancen 
The male utters it as a herald of his nuptial displa}^ — a high, 
rather quavering bu^i ! baa! bail! bail! When this is heard, 
the hen is usually near by, and unless something oc(*urs to 
alarm the birds, a display is almost sure to follow. The hen 
utters a call comparable to this wlien separated from her 
nearly grown young, tho call in this instance being given 
singly, and in a slightly liigher, shriller tone.” 

The defiant challenge linimpet of the Tragopan is a ver^^ fine, 
wild sound. It commences w'ith a shoit trumpet-like “ Wah,” 
follow’ed by three or four more similar calls, each more prolonged 
than the last, and ending with a long-drawn “ w^a-a-a-a,” too wild 
and ringing, how^ever, to deserve being called a wail. This call can 
be heard for an immense distance, especially wdien uttered in the 
early dawn of a peaceful Himalayan morning, when it rings across 
the mist-soaked valleys from one hilltop to another, to be taken up 
and replied to by other birds in their turn. During the day, 
except in the height of the breeding season, it is but seldom heard, 
but as the cool of the evening draws on, it may again be heard 
uttered at intervals as the birds settle down for the night. 

8 
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Beebe states that the cock birds only utter this challenge for 
a very brief period, perhaps two weeks, but this is, I think, a 
wrong estimate, and 1 am told by good observers that a cock com- 
mences to trumpet before the mating season, and continues, though 
perhaps not so regularly, to call after the hens have laid. Certainly 
it may be heard from early April until late in June. 

As with so many game-birds, the challenge is usually made from 
an elevated perch, often comparatively high up in a tree ; then 
when the gauntlet thrown down is accepted, the two birds slowly 
approach one another, each booming as they make their way 
towards their rival. What happens when the3’^meet, no one knows 
for no one has yet seen the possible combat, or, the equall}’^ 
possible result, the mutual showing off, ending in both birds 
slinking away. 

They are much persecuted by^ the Hill men, who trap and shoot 
them, both for their plumage and their flesh. The favourite form 
of trap is the usual little hedge or fence with well-nooeed gaps at 
intervals, through which tlie birds pass rathc^r than take the slight 
trouble involved in flying over the obstruction. I1ie birds which 
are shot are nearly always obtained by calling during the })reeding 
season, and, of course, in this wa}^ it is only the males which can 
be enticed within shooting distance. The Tibetans, Garhwalis, 
and Bhutias are all adepts at calling th('se birds up by imitating 
their challenge cries, and if a male is within hearing, their success 
in luring him up is practically certain, though it by no means 
follows tliat a successful shot will crown the proceedings. Thej^ 
are extremely wary, even when under the influence of love, and, 
more often than not, apparentl}^ spot the would-be murderer before 
he has time to fire. 

F^’om a sporting point of view, these grand birds seem to be a 
failure. In the first place they are nowhere numerous enough to 
make the pursuit of them alone worth while, and in the second, 
they are such confirmed skulkers, that it is most difficult to get 
them to fly. It is true that Hume, Beavan and others have re- 
corded them as easy to put up with dogs, but modern birds 
seem to be more sophisticated than those of the days when these 
sportsmen wrote. True, if a dog can come on one suddenly in 
comparatively light jungle, he will take to wing or get up some 
tree, but as a rule he or she trusts to its legs to take it into safety. 

Mr. Whymper writes me : 

** From a sporting point of view, both species of Tragopan 
are very disappointing; oven dogs, accustomed to Hill Phea- 
sants often fail to make them show themselves, though, as 
the only places I ever saw them in were dense ringal jungles, 
generally on very steep and broken hillsides, this is not per- 
haps to be wondered at. However, one never-to-be-forgotten 
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morning, the dogs pnt up a hen Tragopan that came overhead 
an easy shot, and, as I fired, I became aware of a bird like a 
gigantic robin red-breast shooting down on me, and with a 
hasty shot about ten foot in fi'ont of him 1 had bagged a right 
and left, cock and hen Tnif/opan minro, the most gorgeous of 
game-birds.” 

Occasionally, when walking along the higher hill-tracks, or when 
wandering along some nullah or ravine, one may tumble on a bird 
sunning itself in some bare patch, or perched in full view on rock 
or tree ; such chances are, however, but very rare, and the hasly 
pot shot thus obtained is oven less often fruitful of any results. 

Beebe states that from the few birds he saw of tiiis species in 
the few days he devoted to their study lie came to tlu^ (*onclusion 
that the Tragopans roosted far down in the valleys and fed higher 
up. 

This is not quite in agi'eenient with the oliservations ol sports- 
men, who have spent many more years than he ha^ days in their 
haunts. These stnt<' that the Tragopans geiu'rally roost in the 
highest part of their individual liauuts, so that Beebe’s birds must 
have been exceptional in their habits. 

They appear to be almost entirelj’ vegetable feeders, eating all 
kinds of seeds, shoots and tendrils, and also feeding largely on bulb< 
and roots, in digging for which they frocpiently excavate^ holes of 
some considerable size. 


(7b he enalinfted.') 
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SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY. 
No. XVIII — (continued). 

Report on the House Rats of India, Burma, and Ceylon. 

BY 

Martin A. 0. Hinton. 

Part 111. 

(Oontinuefi from 2 mge 41 G of this Volume,) 

Note on the Skull Measurements. 

In Table I are recorded the measurements of' all the skulls 
specially examined for the pui^poses of this paper. The work w'as 
done by means of good sliding calipers, provided with a micrometer 
screw fine adjustment, and a vernier reading 0.1 mm. accurately. 
All measuroments were made with the utmost care and the finer 
ones under a watchmaker’s glass ; many, at long distant dates, were 
tested by repetition. With this and much other experience of 
such work I believe that the margin of error is very seldom greater 
than 0.05 mm. either way. 

The dimensions recoided ai'e — 

1. Condylo-hasal length. 

2. Occipito-nasal length (from tip of nasal to most prominent 

point of occipital surface in mid-line). 

3. Greatest zygomatic breadth. 

4. Least interorbital breadth. 

5. Cranial width, taken just above scjuamosal roots of zygomata. 
G. Greatest distance between temporal lines in fronto-parietal 

region. 

7. Least distance between temporal lines near interparietal. 

8. Occipital breadth. 

y. Median depth of occupit. 

10. Post-molar length ; condyle to m’. 

11. Auditory length ; condyle to front surface of bulla. 

12. Length of a nasal. 

13. Greatest combined breadth of nasals. 

14. Palatal length ; from most forward point of premaxilla to 

posterior edge of palate — NOT including median palatal 
spine, when present. 

15. Length of diastema. 

1 6. Length of anterior palatal foramina. 

17. Greatest combined breadth of anterior palatal foramina. 

18. Breadth of rostrum in front of infraorbital canal. 

19. Least width of outer wall of infraorbital canal ( “ masseteric 

plate ” ). 

20. Length of molar series ; on crowns. 
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The measurements were all reduced to percentages of the 
condylo-basal length by slide rule calculation ; and then all wei*e 
averaged. In Table 11 are given the maximum, minimum and 
average values of the condylo-basal length, and of the pen^entages 
of that dimension yielded by the other measurements. At the foot 
of the table the least intertemporal distance is expressed in the 
same way as a percentage of the cranial width. 

Table J1 of coursti is far more instructive than Table I ; 3 ^et the 
latter is the more impoitant — because it is the foundation of my 
work ; it is hoped also that someone else will lind it useful as a 
basis for further work. 



TABLE I (a). — ^Measurements of Skulls of Indian Members of Rattus rattus groups (in Millimetres). 
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SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY. 

No. XX. 

By Oldfield Thomas, f.r.s. 

(Published by permission of the Trustees of the British Museum). 

A.— NOTES ON THE GENUS OHELIONISS. 

When writing on the members of the large genus Meriones 
(A. M. N. H. (9) III. p. 263, 1919), I came to the conclusion 
that the Indian species of recent years known as Meri/mee hmrianoe, 
the Desert Gerbil, is so distinct from all of them that it deserved 
generic separation, and I founded for it the genus CheUonea, 

Its chief characters are that the animal is of a more burrowing 
habit than ordinary Merionesy and in correlation with this, the 
ears are quite short, the fore-claws elongated, and the skull 
strongly built, much bowed, and with comparatively small bullm. 
In Meriones the fore-claws are decidedly shorter than the hind, 
the ears are long, the skidl lightly built, and the bulloo very large 
— all charactei*s of surface-living, desert animals. 

The range of the genus extends from the North-West frontier 
and Baluchistan, just penetrating Afghanistan, on the west, 
through the great Indian Desert of Rajputana to Delhi, on the 
east, and Kathiawar on the south. 

Throughout the greater, and lowland, part of this area the 
species, though variabh*, shows no local specialization, but when 
the higher grounds of the North-West Frontier and Baluchistan 
are reached we get a certain difference which may be suitably 
recognized by the formation of a special sub-species. 

Chelioms hnrriaace collivuSy subsp. n. 

Size apparently slightly greater than in true hurriance, but 
owing to the scarcity of specimens in which the basilar suture has 
closed, it is difficult to make certain of the degree of diflerence. 
Colour above on the average darker and grayer, while below the 
whole under surface, apart from th(^ white chin, is broadly and 
prominently washed with strong buffy, the bases of the hairs being 
dark slaty, the total ventral colour resulting being conspicuously 
darker than in hurriamt^y in which the hairs are usually 
washed with white or pale buffy, and their bases are either wholly 
white or at most pale slaty. 

Skull slightly larger and the palatal foramina longer and more 
widely open than is usual in hurriancBy though there is much varia- 
tion in this respect. 

Dimensions of the type : — Head and body, 150 mm. ; tail, 160 ; 
hindfoot, 32*5; ear, 11. Skull, median length, 36*7; diagonal 
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length, to back of bullce, 37-2 ; condylo-basal length, 33'5 ; zygo- 
matic breadth, 21-3; inteiwbital breadth, 6-8 ; bi-meatal breath, 
19*5; palatal foramina, 6*1 ; diagonal length of bnllce, 13; back 
of bullao to front of meatal fiwelling, 8’8 ; upper molar series, 5*5. 

An old male skull with closed ba^al suture has a median length 
of 38-5. 

Ilahit : — Hilly region to the north-west and west of the Indian 
Desert. Type from Kohat, North-West Frontier, 1,000- 
1,700'. Other specimens from Attock, Khelat-i-Ghilzai, Afgha- 
nistan, and Baluchistan, (Wad and Dasht in the far south-west). 

2)/pe : — Young odull Female (basilar suture not closed). B. M. 
No. 7. 6. 8. 7. Original number 31. Collected 23rd February 
1907. and presented by Capt. C. H. T. Whitehead. 

B.— CIIANCIE OF COAT IN THE (X)MMON PALM 
SQUIKREL— AN APPEAL. 

By K. C. Wroughtoii, f.z.s. 

In connection with the identification of two series of the throe- 
striped jungle squirrel, obtained by Capt. P. Gosse, r.\.m.C., I 
have again (examined all llu' available material of the (southern) 
thr<‘e-striped Palm -Squirrel, as distinguished from the (noithern) 
five-striped Banyan-Hquirrel. Unfortunately though the total 
number of specimens is considerable, it is composed of series 
representing only one se?i8on of the year ter each locality. 

These squirrels may bo divided into thiee groups, viz : — (1) the 
squirrels {palmaruru') living commensal with man ; (2) those 

sp(‘(*ies living wild in the jungle in localities of comparatively 
heavy rainfall (irisiriatus, irrouffhtotn, namarms) ; and finally (3) 
those living in the more arid country of the Deklian (roharUoni). 

In all these forms there appears to be a seasonal change of coat, 
very much marked in iristnaiiih, Ac., less so in lyahnanim^ and 
little more than indicated in rohertsoni. 

In tnairiatiis the new coat of the year is assumed about 
December- J anuary, by the shedding of the old coat and its com- 
plete lenewal, i.e., by a “ moult.” In this coat the general ground 
colour (some shade of “ grizzle ”) extends oter the whole upper 
surface of the body ; broken only by the darker saddle-mark, never 
more than brown in colour, which in its turn carries the three 
longitudinal bufly stripes. 

With the end of February or the beginning of March the first 
indication of modification of the coat begin to appear, usually, but 
by no means always, commencing by the formation of black 
patches, in the saddle mark, upon the shoulders, which spread back- 
wards, until, some time between July and November, the whole 
of the back is black with white stripes, while, as a secondary detail. 
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the face, in front of the ears, takes on a golden red colour. This 
face colonr seems to be all that remains of the “ seasonal (I use 
the term without prejudice) change in rohertsoni, while palmarvm^ 
though showing some signs of the black coat never dons it in its 
entirety, at least I have never seen an example, 

I believe it may be accepted that the new coat put on at the 
beginning of the year is the result of a true moult, but how the 
later changes are brought about, whether all individuals undergo 
them, to what extent they are effected, if at all, by climate and 
environment we have not sufficient material to justify even a 
guess. 

I would appeal to members to arrange with the Society to send 
in for examination series (three or four or more pairs) of their local 
squirrel in each month round the year. Such series will bo most 
valuable if consisting not only of the forms living in the jungle far 
from human habitations, but equally of the forms frequenting the 
bungalow verandah, in City or Cantonments ; the only proviso 
being that all specimens of any series are obtained as near as 
possible from the same spot, and of course all spi^cimens must be 
dated without which their value is lost. 

O.—TWO NEW FORMS OF THE - lUNAMliUhirs 

TRismiATUs ” uuour. 

By R. C. Wroughton and Winifred M. Davidson. 

In a collection of mamrtials made by Captain P. Gosse, partly 
in the Nilgiris and partly at Khandalla, are included two series of 
FuTmnhuluB, one from each locality. These two series differ not 
only between themselves but also from any named form in the 
Museum Collection. 

Mr. H. 0. Robinson has recently described (Records Ind. Mus. 
xiii, 1, p. 41, 1917) a new form of tnstriaius under the name 
annandalei. In default of authenticated specimens of true /n- 
etriatus Mr. Robinson adopted specimens from Kanara, for compa- 
rison, as representing i/rutriatus, not knowing (1. c. footnote) that 
these Kanara specimens had been allotted to a new form, rtumarivs. 
The British Museum has a series, sent by Capt. H. Ferguson, 
from Trevandrum, which are undoubted tristriatus, with the type 
of which they agree in all essential particulars. We find it there- 
fore difficult to believe that there is another form in Travancore 
without evidence of much greater divergence than is shown in the 
description of amiandalei. 

The description of these tw'o new forms will render neoessaiy 
considerable alterations if not the complete remodelling, of tihe 
Key to the Genus in Wroughton’s Summary later on. Here we 
would merely point out that for the present the sleek coat of the 
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palmairimb group as compared with the rougher, luore ragged- 
looking, fur of the jungle dwellers is a better guide to diagnosis 
than size of the respective skulls. 

following are descriptions of the two new forms : — 

Funambulus thoma.si, Rf). nov. 

A Funambulus of the tristriatua group, slightly smaller than F. 
iriatriatna nm] numarius^ and eonsiderably Rioallerthan F. irroufjhiovi. 

Fur about 8 inin, long, fine but not so silky as in fristnafua, the 
coat having a rougher appearance. (Jleneral colour of body apait 
from the doi’sal area grey grizzled with ochraceous, less warm in tone 
than in 7 / ; saddle patch, approacliing “chestnut brown, ’ 
showing evidences, in two specimens, of the presumably seasonal 
chang(‘ to black ; threes longitudinal doi-sal stripes, white or cream, the 
cimtral continued farther forward tlian in Lnatnatus, more as in 
naninrhia. Under surface bully white. Face mixed golden and 
ferruginous. 'JWsus faintly bully. General tint of hind-feet a 
colder grey than tlu^ ground colour of the body ; fine fringe of hairs 
(‘dging the soles greyish or silvery wldie, not bnffy or ochraceous. 
as in tnainalaa and nnmanus. Tail less bushy than in Iriatrmins, as 
in unnuiriua^ and relatively shorter than in either species ; above, 
darkly grizzled ; below, with the characteristic orange midrib. 

Skull of about the same size as in namarius^ but rather broader 
and lower ; braincase less arclied. Upper tooth-row consistently 
shortei*, and breadth of palate coiisj)icuoiibly less, tlian in numariua. 

Dinunisicma of tj/pf' (as rocjordod by the (collector) : — 

Head and body, 147 ; tail, 130 ; hind-loot, -35 ; ears, lo. 

Skull: greatest length, 41; condylo-iucisive length, 37' 6; 
zygomatic breadth, 24*2; lengtli of nasals, 13; breadth of brain- 
case above jnoatus, 17 ; interorbital breadth, 13 ; palatilar length, 
18*1 ; breadth of palate between molars, 5*2; diastema, 9*5 ; length 
of bullao on au autero-posterior line, 7*8 ; upper tooth-row, 7*2. 

Kliandalla, Bombay Presidency. Alt. 2,000 feet. 

Type. Adult female. B.M. No. 19. G. 3. 50. Original No. 107. 
Collected 11th April 1918, and presented to the National Museum 
by Captain Philip Gosse, K.A.M.C. 

Captain Gosse collected five specimens, two males and three 
females, in addition to which we have examined two specimens from 
Thana, in the National Collection, unfortunately without date, 
which seem to be referable to this species. Of the five Kliandalla 
specimens, collected between February and April, two April speci- 
mens are ali'eady beginning to assume the dark “ summer ** cDlouring ; 
while the two additional specimens from Thana are in full “ summer ” 
coat, with black saddle-patch and deep ferruginous colouring on 
the face. 

We have pleasure in naming the species aftei Mr. Oldfield Thomas . 
4 
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. Funambulus aossEi, sp. nov. 

A Funambalus of the iristriaius group, markedly smaller than 
I\ tristriaius and numa/riu8, and slightly smaller than F, thomasi. 

Fur 5 — 6 mm. long, as fine and silky as in tristriaius. General 
colour of body, apart from the dorsal area, freely sprinkled with 
buflfy, the resulting appearance grizzle drab, lighter than in thomasi 
and noticeably lighter than in tristriaius and nvmarius. Saddle 
patch in very dark “ summer ” colouring centrally, rich “chestnut 
brown tending to deep burnt umber on its borders. Three 
longitudinal dorsal stripes, white or cream, continued but only faintly 
visible on the nape, the central one very slightly narrower. Under- 
surface buffy white. Face reddish, but not so brightly coloured as 
in tristriaius^ nvmarius and wroughtoni. Thighs, above coloured like 
the body ; below, white. Tarsus occasionally with faint bufly 
tinge. General tint of hind-feet somewhat paler ^han ground 
colour of body ; fine fringe of hairs edging the soles greyish or 
silvery white, as in thoviasi^ not buffy or oohraceous as in it istriatus 
and nvmarius. Tail above, buffj% with whitish edges, darkly 
grizzled and tipped, the darkest grizzling aj)pearing so regularly as to 
give a suggestion of faint rings ; below, with orange midrib less vivid 
than in numarius and tvroughtoni, more as in tristriafus and thomasi. 

8kull conspicuously smaller than in tristriaius, but of similar, 
though perhaps rather shmderer, build. Incisors vertical or very 
slightly opisthodont, not proodont as in irisfriatus. Upper tooth- 
row proportionately longer than in numarius. 

I)imevsio7is of tifpe (as recorded by the Collector) : — 

Head and body, 138 ; tail, 147 ; hind-foot, 30 ; ear, 16. 

Skull : greatest length, 38 ; (jondylo-incisive length, 85 ; zygo- 
matic breadth, 21*5; length of inwals diagonally, ]]*2/ breadth 
of braincase above meatus, 17; interorbital breadth, 12; palatilar 
length, 16-5; breadth of palate between molars, 4-7; diastema, 
8*5; length ofbullao on an antero-posterior line, 7*1 ; upper tooth- 
row, 7*9. 

Hah. Kotagiri, Nilgiri Hills. Alt. 4,100 — 4,500 feet. 

Type. Adult male. B.M. No. 19.G. 2. 30. Original No. 201. Col- 
lected 20th June 1918, and presented to the National Museum by 
Captain Philip Gosse, R.A.M.C. 

Eight Bpecimems were collected by Captain Gosse, four mah^s 
(two immature), three females, and one of unrecorded sex imma- 
ture. The species is readily distinguishable by its small size. All 
specimens are in the “ summer phase, including two of the 
immature examples which are less than half grown. 

We have named the species in honour of Captain Gosse, in 
token of his interest in mammalogy, which has resulted in the 
determining of the two new" forms here described. 
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2>._0N THE GENUS TADAUUU (WRINKLE-LIP BATS). 

BY 

R. C. WBOlKiHTON, F.Z.S. 

Blanford places the two species trayatns (No. 224), and 
(No. 225) in the Gemis Nyctinomus. Dobson in 1874 (J. A. S. B. 
Vol. XLiii, pt. 2, p. 142) established 3 subgenera Dinope, Dy$opes, 
and Ghaerephon, placing both the above mentioned • species in 
I) y Hopes. That name however having already been used for a 
different animal-had to be dropped. Later Ghaerephon was recog- 
nised as a full Genus and plicalus was assigned to it, tragahis 
being retained in Nyctinomus, Lyon (Proe. Biol. Soc. Wash, 
xxvii, p. 217, 1914) pointed out that Tadarida antedated Nydino-^ 
mvs. The species irayaius must therefore now' be recognized as 
belonging to that Genus, of which it is the only Indian represen- 
tative. Dobson described irayaius (1. c. supra) chiefly by distin- 
guishing it fi-oni pUcains, though he noted its resemblance to 
ceslonii. In 1876, in his Catalogue of the Asiatic Chiroptera 
(]). 181) he re)>eated his desci*iption, but added a few body measure- 
ments which do not help very much tow'ards identification. Still 
later, in 1878, (Catalogue* of the Chiroptera of the British Museum, 
p. 424) he compared it with wijyptiacuSy Geoff', pointing out that 
it had C incisors in the lower jaw whereas tvyyptiaem had only 4. 
There appear to be theretore tw^o sections in the Genus TadaricUt^ 
viz.f one represented by (Kjypliams with 4 incisors in the lower 
jaAV, and, though this character is not noted by Dobson, the anterior 
premolar reduced to a mere rudiment ; the other section repre- 
sented by toeniotis (=^cestonn) with G incisors in the low'er jaw', 
and an anterior premolar wduch though markedly reduced in size, 
is still a functioning tooth. 

Dobson’s irayaius therefore belongs to this latter, or twmotis, 
section, which is represented in the National (k)llection (so far as 
the Indian fauna is concerned) by a single specimen from Malabar. 
There are, however, three other specimens belonging to the (fyypiia- 
cus section, as do all the specimens obtained by the Mammal 
Survey, viz : — Sind, o; Cutch and Kathiaw'ar, 14; Dliarwar and 
Mysore, 3 ; and Dekhan, G. These have all been entered in the 
Reports as Nyctinomus irayaius which clearly is a mistake, and they 
almost certainly are a form, or forms, identical with, or closely 
related to Tadarida tpyypiiaca. 

Having laid out and studied all the available material I have 
decided to describe as new thi*ee forms which may be compared as 
follows : — 

A. — Size larger, forearm about 52 mm. 

a. General colour paler, about “ drab 

grey.” (pyyptiaca, Geoflf. 
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h. 6enei*al coloar darker, about 

“ mouse grey.’* ... ... ... siiidica, Bjp. n. 

B . — Size larger, forearm 48 or less. 

a. General colour paler, near seal 

brown. ... ... ... ... thomasi. sp. n. 

h. General colour darker, near “ clove 

brown.** .. ... ... ... gofsei. sp. n. 

The following are descriptions of the three new species : — 

'FaDAKIDA 3INDICA, Sp. 11. 

A tadarida of about the same size as cvgypHaca, coloured in the 
same way but markedly darker in colour. 

Size and fur as in oegyptiaca. 

General colour above about “ mouse-grey,'* as compared with 
“ drab-grey ** in cBgyptiaca. Showing the same pattern below as 
that spades, viz., a darker band coming round over the shoulders 
and turning backwards along the flanks, close to the base of the 
wings, the centre of the abdomen quite markedly paler, the general 
darker colouring, as compared with tegypiiaca well maintained, but 
a white region on the flanks immediately at the bases of the wings, 
which is not present in the otht'r species. 

Skull broader and stouter than in (egyjdiaca, the anterior 
premolar even more rudimentary. 

IHmeimons of type : — Head and body, 77 ; tail, 60 ; forearm, 52 ; 
ear, 23. Skull: — Condylo-incisive length, 10*9 (2U’3); Zygo- 
matic breadth, 13 (12 6); braincaso breadth, 10’9 (10*3); least 
interorbital breadth, 4*9 (4*6) ; breadth across muzzle at lachrymal 
processes, 7*9 (7*6); palatal breadth across posterior molars 8*8 
(8*7); toothrow behind anterior premolar, 5*8 (6). 

Hub : — Sind. Type from Kashmir, Upper Sind Frontier. 

Type : — Adult. O. B. M. No. 15, 11, 1, 51. Original number 
519. Collected 6th March 1915, by Mr. S. H. Prater and presented 
to the National Collection by the Bombay Natural History Society. 

1’hreo specimens in all Avero taken by Mr. Prater. The contrast 
in colouration is veiy marked and that in the shape of the skull 
much more so than seems indicated by the measTirements recorded, 

Tadarida thomasi, sp. n. 

A tadfirida considerably smaller than either of the preceding, 
Avith much warmer colouration. 

Size noticeably smaller than either ojgyjdiaca or sincUca. 

General colour above near “ seal brown/* below only slightly 
paler. 

Skull much as in sindica, but smaller in all dimensions. 

DimenBions of the type : — Head and body, 76; tail, 36; forearm, 
47 ; ear, 20. Skull: — Condylo-incisive length, 18*7; Zygomatic 
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breadth, 11 ‘7; braincase breadth, 9*7; least interorbital breadth, 
4-5 ; breadth across mnzzh* at lachrymal processes, 6*9 ; palatal 
breadth across posterior molars, 8 ; toothrow behind anterior 
premolar, 5'4. 

Hab\ — Cutch and Kathiawar. Tpye from Bhnj, Cutch. 

Type: — Adult. O. B. M. No. 12, 10, 4, 32. Original number 
537. Collected 25th September 1911, by Mr. C. Crump, and 
presented to the National Collection by tin* Bombay Natuial His- 
tory Society. 

Mr. Crum]) obtained 4 specimens at Vankaneer, 2 at Mt. Abu, 
and 8 in Cutch. 

I have much pleasure in naming this veiy distinct species in 
honour of Mr. Oldfield Thomas to whom the Mammal Survey, 
especially on its scientific side, owes so great a debt. 

Tadartda gosski, sp. n. 

A tadariJa closed)^ resembling thomttn except in colouration, 
w’hich is much darker. 

Size, on the averag(*, slightly smaller than thomasi. 

Ceneral colour above darker than in ihomasu near “clove 
brown,’' below only slightly paler in the centre of the abdomen. 

Skull scarcely differing from that of thomasi. 

Dimensions of — Head and body, (55; tail, 3G ; forearm, 

16; ear, 20. Skull: — Condylo-incisive length, 18*5; Zygomatic 
breadth, 11*8; braincase breadth, 10; least interorbital breadth, 
4*5 ; breadth across muzzle at lachrymal proces,ses, (i’9 ; palatal 
breadth across posterior molars, 8*1 ; toothrow behind anterior 
premolar, 5*2. 

Hab Poona. Type from Sassoon Hosinlal. 

Type -Adult. O. B. M. No. 19, (>, 3, 21. Original number 
87. Collected 19th March, 1918, and presented to the National 
(Collection by Capt. P, Gosse, r.a.m.c. 

Capt. Gosse obtained altogether 6 specimens. 
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row0; strongly dilated at the termen ; anal held of hindwing broad ; loop 
with a broad apex, traversed oelJs at the outer angle. Membrane and 
stigma of medium size. 

Sexual organs. For male, see under species. 

Female with a small, projecting vulvar scale ; border of 8th segment 
not dilated. 

Key to Species. 

1 . 8^ antenodal nervures to the forewing ; apices 

of wings hyaline /. cmia. 

2, antenodal nervures to the forewing; all 
apices tipped broadly with dark brown ; 
hindwing with a large, dark brown, basal 

spot I, limhata, 

51. Ifiilotheiiilt oatia, His, 1911. 

Libellula oa^ia, Hambur, 1842. 

TrithemU cmsia, Brauer. 

Diplax 7nendionali8f Selys. 

Male: Expanse 05 mm. Length 40 mm. Abdomen 17 mm. Hind- 
wing 32 mm. 

Head globular ; eyes broadly contiguous for a distance equal to the 
breadth of the occiput, dark reddish brown with a purple sheen 
above and a dark lilac grey at the sides and beneath ; occiput black ; 
vesicle metallic blue , frons metallic blue ; epistemo black with yellow 
sides ; labriiiu black ; labium brownish. 

Prothorax lobe small, recumbent, rounded and friiige»l with a few long 
cilioc, black. 

Thorax long and narrow, bluish black above and at the sides, marked 
obscurely with black as follows : — the mid-dorsum broadly, a humeral 
stripe with irregular borders and the lateral sutures. The bluish black 
changes to a groenish yellow on the metepimeron, the latter colour extend- 
ing on to the under surface. 

Wings hyaline ; antenodals 8J to 9^ ; discoidal held very variable, 
even in the wings of individual species, commencing with a row of .8 cells, 
then 2 or more rows of 2 cells, or commencing with 2 rows of 3 cells and 
then 2 rows of 2 cells. Stigma dark brown. 

Legs black, the bases of femora a pale yellow. The hind femora with 
scanty, widely set, short spines and one longer one at the distal end ; mid 
femora with a row of gradually lengthening spines. Tibial spines long and 
numerous. 

Abdomen laterally parallel, dorso-ventrally dilated at the base, depres- 
sed in the middle part and then at the anal end again slightly dorso- 
ventrally dilated. Bluish black marked with large, wedge-shaped, lemon 
yellow spots on all segments except 9 and 10. I'hese spots have their base 
at the proximal end of the segments and gradually doorcase in size as 
traced towards the anal end of abdomen. Beneath, a similar set of spots, 
except on the 9th and 10 segments. 

Anal appendages creamy whito with black tips. 

Sexual organs : lamina procumbent, almost invisible in profile ; 
tentacuhe with a foliate, external branch, internal branch hooked ; lobe 
small, rounded. 
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Fomale ; expanse 63 mm. Length 37 mm. Abdomen 15^ mm. Hind- 
wing 29 mm. 

Head : eyes very pale violety brown above, laterally very pale olivaceous 
fading to a pale grey or a bottle green beneath ; occiput pale olivaceous ; 
vesicle olivaceous ; frons and opistome a greenish yellow with a faint touch 
of ochroous above ; labrum pale yellow ; labium a dirty yellow, bordered 
with black. 

Prothorax small, fringed with a few cilitc. 

Thorax moderately largo, greenish yellow with black markings as 
follows : — the dorsal carina black with a diffuse, golden brown stripe on 
either side, a humeral stripe, all the lateral sutures and spiracle outlined 
in black. 

Legs yellow, striped with black. Armature the same as in the male. 

Wings hyaline, antenodal nervuros 8J, discoidal field commencing with 
I or 2 rows of 3 cells and then I or 2 rows of 2 cells or else entirely made 
up of rows of 3 cells. Subject to less variation than in the male, the latter 
formation prevailing. Stigma pale brown outlined with black. 

Abdomen with parallel sides, dorsum strongly carinatod, base very 
slightly dilated, tapering a little at the anal end. Bright yellow marked 
with black as follows i^-a fine, middorsal line on the carina, and a lateral, 
forked spot on each segment, with its base at the distal end. Inter- 
segmental nodes finely black. 

Anal appendages yellow tipped with black. 

Vulvar scale projecting. 

Hab. Continental India in the plains, Bombay, Madras. Jubbulpore. 

52 . limlwta, Xlis. 

TrithemU linibata, Solys. 

Male : Expanse 38 mm. Length 32 mm. 

Head globular ; eyes reddish brown above, lilaceous below and at the 
sides ; epistome and the lower part of forehead reddish brown, above black ; 
vesicle black and the forehead immediately in front of it, greenish yellow ; 
occiput black. 

Frothorax black, the posterior lobe small, depressed, arched. 

Thorax violety black, in some adult specimens a whitish violet powder- 
ng at the sides. Legs black. 

Wings hyaline, the retriculation black. Stigma dark brown, framed in 
black ; apices of wiugs narrowly tipped with dark brown ; a basal marking 
in the hindwing of dark golden brown, oxtending nearly up to the 1st 
antenodal nervure, a little beyond the cubital norvnro and thence in 
a strong curve to the anal angle. In the fore wing a similar coloured 
spur in the subcostal, cubital spaces and anal angle. Membrane black. 

Abdomen slightly depressed, the sides nearly parallel, tapering gradual- 
ly to the end. A glossy black, with traces of pruinescence in very adult 
specimens. 

Anal appendages narrow, pointed, black. 

Sexual organs: lamina moderately long, at first depressed, then pro- 
jecting somewhat, shallowly notched, its free border furnished with golden 
brown hairs ; tentaculm very small, the internal, a projecting, recurved 
hook ; the external, a depressed, triangular, broad, foliate organ ; lobe 
small, broadly rounded, nearly as nigh as the tentaculm. 

Female unknown. 

Hab. Burma. 
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Genus — Bbachythemis. 



Fig. 44. — Wings of Brachythemis contaminata showing neuration. 


BraehythemUf Brauer, 1868. 

Head moderately large ; eyes moderately contiguous ; forehead strongly 
rounded and with no marked forebordor ; suture flush; vesicle high and 
narrow, with two small points on summit. 

Prothorax ; lobe very small, broadly arched. 

Thorax moderately robust. Legs long, hind femora with a row of 
gradually lengthening spines, mid femora with similar, stouter, smaller 
apines. Tibial spines numerous, fine and moderately long. Claw-hooks 
medium. 

Abdomen narrow and short, slightly fusiform, depressed and gradually 
tapering toward the end. A transverse ridge on the 4th seg* 
ment. 

Wings short and moderately narrow, the reticulation close, those of the 
male usually crossed by a coloured fascia ; trigones in line with each other ; 
sectors of arc shortly fused ; arc between the 1st and 2nd antenodal nervures^ 
8th nervure in the hindwing either at the anal angle of the trigone or a 
little separated ; 6^ to 8^ antenodal nervures, the final incomplete ; trigone 
in hindwing at the arc or slightly proximal ; 4th nervure wi^ a single flat 
curve ; 1 to 2 rows between and 5a ; trigone in the fore wing broad, 
entire or traversed, that of the hind entire ; sub-trigone in the forewing 
entire or with 2 or 3 cells, when with 2 cells, the traversing nervure strongly 
convex ; all hypertrigones free ; 1 cubital nervure to all wings ; no supple- 
mentary nervures to the bridge; 8th nervure in the hind wing long, slightly 
curved ; the disooidal field with parallel sides or but slightly dilated, with 
3 rows of cells ; anal field in the hindwing broad ; loop long and broad, 
its mid-sector nearly straight, the cells between its inner border and the 
basal margin of wing with a tendency to be arranged in rows. Stigma 
small. Membrane of medium size. 

Sexual organs : male, small ; lamina depressed, its free border prolonged t 
the tentaculae, two small hooks and poorly developed external process; the 
5 
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lobe prominent and arched. Female : border of 8th segment not dilated ; 
at the end of the 8th ventral plate, a moderately long, split vulvar 
scale ; the 9th ventral plate a tongue-like process overlapping the lOtb 
segment. 


Key to Spei’ieh. 

1. Wings of male a dark, blackish brown from 

base to node B.fuscopalliata, 

2. Wings of male a rich amber tint as far as 

the stigma B* cmitaininaia» 

SS. Bmohythiinlt fuaeepalliata, Ris. 

Tnthemis fmcopalltala, Selys. 

Cacergaten Juscojpalliata, Kirby. 

Male: Expanse 5H mm. Length 38 mm. 

Head moderately largo ; oyes dark brown above, sepia tint beneath ; 
occiput vesiclu and upper part of epistome dark brown ; lower part of 
epistome with a transverse, black streak ; labriini and labium yellow. 

Prf)thorax black, the lobe small and arched. 

Thorax robust, an uniform black, with a patch of ferruginous at the 
attachment of each wing on the sides. Legs black, the outer surfaces of 
of the tibiiO striped with yellow'. 

Wings : antenodal nervures to 7^ ; subtrigone of the f crowing entire 
or traversed by a strongly convex nervure ; 1 row of cells between 5 and 
6a, some of these occasionally divided ; stigma bright opaque yelltnv ; costa 
brow'u or reddish brow'u outwardly ; a broad, blackish brown fascia crossing 
both wings from the base as far out as the 2nd postnod al nervure in the 
forewdng and the 3rd or 4th in the hind, in the hind wing this fascia sloping 
to meet the termen at about its middle. 

Abdomen short and tapering, uniformly black. 

Anal appendages bright ochreous. 

Hexual organs ; lamina recumbent, two tufts of long, greyish hairs on its 
mirface ; tentaculie very small, the internal, slijii, strongly curved hooks, 
the external low and blunt ; lobo moderately large, arched aud higher 
than the tentaculm. (See Jour., Bombay Nat. Hist. Soc., Sop. ir» 
1917.) 

Female: Head ; oyes olivaceous, with 2 dark, equatorial linos traversing 
them from above down ; the remaining parts a light, greenish-yellow'. 

Prothorax lemon-yellow' with 2 transverse, black streaks. 

Thorax olivaceous green marked with a 3-lined fascia in the humeral 
region and the spiracle and butures laterally outlined in black. 

Legs yellow', streaked in their length with black. 

Wings : antenodal nervures 8Jto 7i, the final complete or incomplete, this 
asymmetry sometimes seen in the opposite wings of a single specimen. 
Trigone in forewiiig free or traversed once. The antenodal nervures and 
stigma, a bright yellow' ; the black fascia of the male not present^ the 
wings being entirely hyaline. 

Abdomen olivaceous green with a brown, snbdorsal fascia and the 
mid-dorsal carina finely black ; edges of abdomen narrowly black. The 
extent pf the black markings is subject to much variation according to the 
age of specimens. 
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Expanse 62 mm. Length 35 mm. (See J. B. N. H. Soc., Sept. 15, 1917.) 

Hab. Lower Mesopotamia. 1 have not taken this insect further up the 
Shat-el-arab than Kema, it is common about Basra. The specimens des- 
cribed by Ris are from Fao. It has much the same habits as the following 
insect contaminata and keeps to the banks of rivers. 

14. Braohythemis ooataminata, Braiier. 

Libellula contaminaiaf Fabr. 

LiMMa truncatula^ liambur, 1842. 

Male ; Exp. 45 mni. Length 32 mm. 

Hoad : eyes violety brown above, puce, olivaceous or olive green at the 
sides and beneath ; occiput brown ; frons and epistome a very pale green, 
almost white or in very adult specimens, olivaceous. 

Prothorax ochrooiis with 2 transverse brown stripes. 

Thorax olivaceous brown, darker on the dorsum ; an obscure, brown, 
humeral fascia and 2 similar lateral fascitu on the sides ; the sutures 
black. 

Legs ochreous, the femora black externally. 

Wii\g8 hyaline, the reticulation reddish ; a rich, amber-coloured fascia 
extending from the base outwards to the proximal end of stigma or a little 
further. Tliis fascia is most intense in its outer part and iu some speci- 
mens is separated from that part covering the base, usually there is a 
variable area which is but faintly tinteil betwomi the basal and outer 
parts. It is subject to wide variation being most intense in the wet-sea- 
son and southern forms, in some it is almost absent. Stigma red. 
Membrane ochreous. Autenodal nervures 8, some of them running from 
the intercostal to the costal nervure only and others only between the 
subcostal and intercostal nervures. Occasional nervures are bifid. 

Abdomen rich ochreous or even reddish, marked with obsolete, dorsal 
and subdorsnl stripes. In some specimens the gr >uud colour of the abdo- 
men is a pale greenish yellowy this colour being almost obscured by a 
broad, subdorsal fascia on each side, which entirely covers the last 4 to 5 
segments and expands and meets across the dorsum at the distal parts of 
many segments. Some specimens in addition show' a row of ‘geminate, 
narrow, black, dorsal streaks and another row of fine black streaks on the 
outer side of the siibdorsal, ochreous fascia. 

Anal appendages ferruginous. 

Female paler but the iiiarkiiigs much better defined, especially on the 
abdomen. Eyes a paler browu colour above. Face pale or w^hitish. 

Thorax a pale greenish yellow, the fascia noticed iu the male being 
darker and better defined, the humeral one forking below\ Sutures of the 
thorax and those of the first few segments of the abdomen, mapped out 
in black. 

Wings hyaline, with no amber tinted fascia as in the male. Stigma 
conspicuously bright yellow. 

Anal appendages paler, black tipped. 

Hab. Continental Inuia, Ceylon, Malay Peninsular, Tndo-Chiua. 

This species is invariably found along the banks of rivers or large tanks. 
Males and females are about equal in numbors and during the daytime do 
not appear to molest one another, paring taking place at dusk. The insect 
is on the wing from earliest dawn to dusk and its shadowy form may even 
be .noted hovering over water long after dark, during which hours, its 
principal food consists of mosquitoes. 
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Genus — Z ygonyx, Selys. 



Fig. 45. Wings of Z/ygonyx ins showing neuration. 

Zygonyx, Solys, 1867, 1871, Brauer, 1868, Karsch, 1890, Kirby, 1900. 

Zygonidia, Kirby, 1900 and 1901. 

Beurocena, Kirby, Ann. Mag. Nat. Hist., 1900, Id. 1905. 

Head large and globular ; eyes moderately contiguous ; forehead pro* 
minent, rounded ; vesicle high and broad, notched at its summit. 

Prothorax : lobe small, ilatly arched, not projecting. 

Thorax robust. Legs long and slim ; hind femora with a row of stout, 
small, triangular spines and 8 or 4 longer ones at the distal end : mid- 
femora furnished with a dense mass of long coarse hairs. The hind femora 
of female with a row of gradually lengthening spines. Tibial spines very 
long and numerous. Claw hooks very robust, more so than the claws, which 
are exceptionally long. 

Abdomen robust, the base somewhat dilated, the Srd and 4th segments 
distinctly constricted, especially in the male and then parallel-sided as 
far as the end. Abdomen of female more robust than that of male and the 
sides of the 9th segment dilated. 

WiUgs long and narrow, very robust, the node of forewing being placed 
far distal to the middle point of wing ; reticulation rather open ; trigone 
of forewing about ^ cells distal to the line of the trigone in the hind ; 
sectors of arc fused for a short distance in the forewing ; for a longer 
distance in the hind: arc usually between the let and 2nd antenodal 
nervnres ; 8th nervure in the hindwing at the anal angle of the trigone 
or a little separated : antenodal nervures veay variable, 12| to 16, the 
end one complete or incomplete ; base of trigone m the hindwing usually^ 
a little proximal to the arc ; 1,2 or 8 cubital nervures in the forewing, 
1 or 2 in the hind ; no supplementary nervures to the bridge (1 possess 
one specimen which has an accessory nervure in one of the forewings) ; rela- 
tion of trigone in the forewing to the hypertrigone rather more than a 
right angle, usually traversed but in one species free: trigone in the 
hindwing traversed or entire; subtrigone in the forewing with 1 to 4 
cells ; 4& nervure variable, with a single flat curve or markedly undulated ; 
1 or 2 rows of cells between 5 and 5n, or a few divided cells ; the discoidal 
field usually with 8 rows of cells, dilated at the termen ; anal field broad, the 
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loop very long and its apex bent sharply at a right angle to the stem, the 
mid-nervure bent at a right angle ; 2 or 3 rows of cells between the loop 
and anal border of wing. Membrane of medium size. Stigma long 
narrow. 

Sexual organs. See under species. 

Key to Speoies. 

A. Only 1 cubital nervure in the forewings. Trigones 

in both wings entire. Costal and proximal sides 
of trigone in the forewing equal . . . . . . Z. ilial 

B, 2 or 3 cubital nervures in the forewings. Trigones 

traversed or entire. Costal side of trigone in the 
fore wing much shorter than the proximal. 

a, 2 rows of discoidal cells as far as bridge . . Z. ida. 

b, 3 rows of discoidal cells at beginning . . Z. iris. 

Of the above 3 species, only iris is taken within Indian limits, the others 
inhabiting Malaysia and Indo-China. 

55. Z. Iris, Selys, 1869, Kirby, 1890, Martin, 1904, Ris, 1911. 

Zygonidxa insignis^ Kirby, 1900. 

Zijgonidia matai/ana, Laidlaw, 1902. 

Zygonidia ceylanica^ Kirby, 1906. 

Zygonidxa anea, Kirby, 1906. 

Male: Expanse 96 mm. Length 65 mm. Abdomen 38 mm. Hindwing 
43 mm. 

Head : eyes deep sea blue above, paler beneath ; vesicle, forehead and 
upper part of frons a shiny, metallic violet ; lower part of frous and epistome 
bright yellow with an obscure black spot in the middle of latter ; labium 
black with 2 small yellow spots at its base ; labrum yellow, its free border 
narrowly black ; occiput black. 

Prothorax black marked with a fine, yellow collar anteriorly and a 
similar one across the middle lobe. 

Thorax metallic green or bluey green, marked with yellow as follows : — 
an irregular, broad, yellow post^humeral fascia, 2 broad, lateral, yellow 
stripes, one at the spiracle and the other crossing the metopimeron, a row 
of yellow spots on the tergum. The mid-dorsal carina finely pale. 

Legs black, the anterior femora yellow beneath. 

Abdomen black, the first 3 segments shiny and sometimes with a 
metallic lustre, the remainder a matt black. Segments 1 to 3 and the 
base of the 4th with a large, lateral, yellow spot, the intersegmental nodes 
as far as the 6th finely ringed with yellow, the dorsal carina finely yellow, 
expanding on the anterior half of ^e 7th to form a large, yellow shield- 
like spot. Anal appendages and the last 3 segments black, the former 
being long and slim, as long as the 9th segment. 

Wings hyaline but faintly tinged with yellow, the apices distinctly 
smoky. Stigma long, narrow, black. Membrane grey, the wing mem- 
brane adjacent to it, narrowly brown. Neuration subject to much varia- 
tion, even in the wings of any single specimen, asymmetry being the rule 
rather than the exception. 

In one specimen, a male, there are 2 rows of cells between 6 and 6a in 
tile left forewing, 1 row in the right forewing ; in the right hind several 
^aeUs are divided and in the left, some are forked so as to form triangular 
; antenodal nervures in tiie left forewing IS}, in the right 15 ; in 
another specimen, a female, the>left fore and hind-wings have only 1 row of 
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cells between and 6a, 2 tows in the right forowing and some divided 
cells only in the left. Antenodal nervures in the right forewing in 
the left 16. The trigone in the hindwing is distinctly proximal to the arc. 

Sexual organs : lamina depressed at its base, distinctly beaked at its end ; 
tentaculse small, the internal a short, black recurved hook, the external 
sub-quadrate ; lobe broad and short, projecting. 

Female very similar to the male, but the markings better defined and 
broader. A small, mid-dorsal spot of yellow is present on the 6th segment, 
in addition to the large spot on the dorsum of the 7th. On the side of 
the 4th segment, there is an obscure yellow line in partial prolongation of 
the lateral, yellow spot. 

Sexual organs : border of the 8th abdominal segment not dilated, but 
that of the 9th, markedly so. In one specimen which 1 possess, these 
dilatations are distinctly seen grasping a mass of ova which the insect was 
busily engaged in defiositing in water at the time 1 captured it. 

Hab. Bengal, the Southern Hills of India, Ceylon, not below 3,000 feet. 
The insect, in the Nilgiris, may be seen following the course of brooks on 
the ghat roads, the female, however, keeping to more retired situations such 
as the beds of precipitous mountain torrents. In Ceylon it is found in 
similar situations. Eastwards it is found throughout Malaysia and Indo- 
China. 

Geiius — O nychothemis, Bmner. 



Fig. 46. a, Male sexual organs of Onychothemis tonkinensis ceylanica. 

b. Claws of same contrasted with ** o which shows the claws 
of Zygonyx' iris furnished with claw* hooks. 

Onychothemis, Brauer, 1868, Kirby, 1890, Karsch, 1890, Kirby, 1903. 

Five species have been described, only one of which is found within 
Indian limits. 

Head relatively small ; eyes shortly contiguous ; forehead prominent 
and rounded, the foreborder not marked ; vesicle conical, high. 

Frothorax with a moderately large posterior lobe, projecting somewhat, < 
the border arched and bearing a small notch. 
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Thorax very robust. Legs long and robust, the armature similar in both 
sexes ; the hind femora with a row of robust, closely-set, gradually length-* 
ening spines, which in the other femora are replaced by a row of lino 
spines. 

Tibiao with a few widely- set, very stout spines ; claws very long and 
Entirely without claw-hooks or if present, only as tho merest, tiny pro- 
jection. 

Abdomen robust, the base a little dilated, slightly depresBod, but the 
end segments strongly keeled, tapering from the base to the anal end. No 
ridge on the 4th segment. 

Wings long and broad, the reticulation close ; trigone in the forewing in 
line with that in hind ; sectors of the arc with a long fusion ; the arc 
betw’eenthe 1st and 2nd antenodal nervures ; 1^§ to 17 J antenodal nervures. 
the linal incomplete ; Sth nervuro at the anal angie of the trigone ; trigone 
in the hindwing generally a little proximal to tho arc ; 1 cubital norvure to 
all wings ; no supplementary nervures to the bridge ; trigone in the fore- 
wing traversed, its costal siile short, its relation to tho hyportrigone about a 
right angle ; tngone in tho hindwing and all hypertrigones free ; subtri- 
gone in the forowing 3 or 4 cells ; 4th nervure strongly undulated ; 2 rows 
of cells between *0 and /3a. ; 8th nervure in the hind wing moderately con- 
vex ; the discoidal field strongly dilated at tho tennen, with 3 coll rows ; 
anal field broad, the loop very long, extending as far as 3 cells distal to 
the outer angle of the trigone, its toe very narrow, 4 rows of cells between 
it and the anal border of the wing, these cells not distinctly arranged in 
rows. Membrane moderately large. Htignia medium. 

i:jexual organs. See under species. 



Fig, 47. — Wings of Onychothnnu tonkinenm ceylanica showing nou- 
ration. 

SB. Onyehothtmlt tonkimiiitlt oeylaniea, His. 

His describes this insect as a new sub-species from Ceylon ; my own 
description is made from a female specimen taken in the Nilgiris and, 
allowing that His made his from a dried and faded specimen, the two agree 
in the main and are doubtless the same species. I am not aware that this 
insect has been taken in India before. 

Male and female very similar. 
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Head comparatively email ; eyee bottle green ; occiput black edged 
behind with canary yellow, entirely yellow at the back ; vesicle conical, 
with 2 points which are tipped with brown, metallic green with a bright 
yellow summit ; Irons and forehead above metallic green ; epistome and 
labrum a dirty yellow, the former with 2 diffuse brown spots about its 
middle ; labium a dirty yellow with diffuse brown borders. 

Prothorax black with a yellow collar anteriorly and the free border of 
the posterior lobe yellow, this latter border furnished with a ruff of long, 
pale coloured hairs which interlace with similar hairs on the back of the 
head and antero-dorsal surface of the thorax. 

Thorax black, deep blue metallic lustre marked with bright yellow as 
follows : — the mid-dorsal carina and interalar sinus yellow, a post-humeral, 
incomplete fascia consisting of 2 spots just joined by a narrow isthmus, 2 
moderately broad fasoim on the sides, the posterior one crossing the 
metepimeron and finally a row of yellow spots on the tergum. 

Legs black, armature as described for the genus, no claw-hooks. Anterior 
femora marked with yellow on the outer surface. 

Wings hyaline, the apices tipped with a faint smoky brown. Mem- 
brane black. Stigma blackish brown. Subtrigones with 4 cells ; antenodal 
nervnres 16^. 

Abdomen black marked with bright yellow as follows A triangular spot 
on the dorsum of the 2nd segment, the intersegmental node between the 
2nd and 3rd and the transverse ridge on the Srd segment finely yellow, a 
series of dorsal, geminate spots on the 2nd to 9th segments, gradually 
enlarging as traced analwards and gradually approaching the proximal 
ends of the segments, oval yellow spots on the borders of the 2nd to 6th 
segments, very large on the sides of the drd and decreasing rapidly in size 
as traced analwards, the 10th segment black. Anal appendages black. 
Beneath the abdomen, the yellow bordering spots on the upper side are 
found to extend inwards as far as the pleural membrane. 

Sexual organs : male : lamina a broad, somewhat depressed arch, 
notched at the border ; tentacular ; the internal a long, slender, strongly 
curved hook, the external broad and foliate ; lobe rather small, projecting 
and bearing a stout, blunt spine at the apex. 

Female : border of 8th segment not dilated ; no distinct vulvar scale, 
the 8th ventral plate minutely bilobed ; the 9th ventral plate overlapping 
the 10th and bearing near its middle, 2 small, stout, spinous processes. 

Hab. Ceylon, Nilgiris, Kalar 2,500 ft. The insect is very local and 
very scarce. 1 have seen five specimens only of which 1 captured one and 
that only after stalking it for two hours up to my mid^e in a swift 
mountain stream where the boulder strewn botism mads p t<mrs s s both 
arduous and dangerous. It is quite the most wssy dragonfly f have over 
attempted to take, and its wariness is only eggsilsd by its restlessness. 
The species is found haunting deep ravines at theflooIrhiUs, in dense Jungle 
and always settling, after short flights, over deep water. 


(To be continued,) 
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SOME NEW MAMMALS FROM MESOPOTAMIA. 

BY 

Oldfield Thomas, f.k.s., f.z.s. 

(Published by permission of the Trustees of the British Museum.) 

Among some mammals obtained by members of the Mesopo- 
tamian Expeditionary Force, and submitted to me for determination 
by the Bombay Natural History Society there are examples of the 
following five new species. In pursuance of its hai)itual public- 
spirited policy the Society has presented all the types to the 
National Museum. 

1. EpTESICUS IflNGSTONI, sp. n. 

A small form of the serotinus group. 

Size decidedly smaller than in the Persian form of Serotine 
previously determined as tvjrc&manus of Eversmanu, with which 
Fil. is probably synonymous. 

General colour bufiy brown/' the hairs slaty with dull buffy 
ends. Undersurface rather lighter, the hairs slaty, tipped with 
pale drabby or drabby whitish. Inguinal region dull whitish to the 
bases of the hairs. Membranes and limbs brown, the hinder edge 
of the interfemoral whitish. 

Ears of medium size ; inher basal lo })0 convex forw'ai'ds, front 
margin straight, tip naiTowly rounded off. Tragus shaped about 
m in J?. serotinus. Wings to the bases of the tofes. Tail with two 
vertebra) exserted. Posterior rump naked ; a deposit of fatty 
matter present in this region. 

Skull broad, low, with flattened muzzle and widely expanded 
zygomata, but in these respects it is less marked than in E. 
serotinus and iurcomanuSy more than in the Egyptian E. ivnesi. 

Incisora as in turmnanus, the outer pair much smaller than the 
inner, the outer pair standing so that their front edge is on a level 
with that of the inner. 

Dimensions of the type, measured on skin : — 

Forearm 45 mm. Third finger, metacarpus, 43; first phalanx, 
14*3; second phalanx, 13*5. 

Skull, greatest length, 1G*7; condylo-basal length, 16-2; zygo- 
matic breadth, 12 ; intertemporal breadth, 4; breadth of braincase, 
8*2 ; mastoid breadth, 9’2 ; front of canines to back of m*, 6*3 ; 
front of p* to back of m*, 4*1 ; bi^adth across m®, 7*7. 

Measures of a spirit specimen (male): — Head and body, 59; 
tail, 40; forearm, 45; ear, 15*5; tragus on inner edge, 5*6; 
lower leg and foot (o. u.), 27. 

Hahitat. — Mesopotamia. Type from Baghdad, two other speoi* 
mens from Basra. 
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TyjTe,-- Adult skin. B. M. No. 19. 3. 1. 1. Original number 30 1. 
Collected by Captain Kingston, I.M.S. 

I'his bat, which is named in honour of its first captor, presents 
an intermediate stage in size between the small E. innen of l^-^gypt 
and the E. $, iurcomanuB of Pensia. E, shiranensis, Dobs, ot S. W. 
Persia is again larger still. 

2. ErrESicus walli, sp. n. 

A small pale coloured species allied to E. peUaccns and malsrliiri. 

Size rather larger than in E, ppllucem. 

General colour, so far as can be observed on a spirit 8j>ecim»ui, 
very much as in that species, with sandy buffy back, buffy whitish 
undersurface, and translucent membranes, pale brown for the mo*^t 
part, then becoming whitish along the hinder edge of the wings and 
on the posterior third of the interfemoral. Forearms, tibiic, and 
tail, dark brown. 

Ears rather short, triangular, the front edge nearl}' straight, the 
tip narrowly rounded off, almost pointed, the outer edge slightlx 
convex ; outer basal lobe little developed. Tragus of medium 
height, its outer margin slightly convex, with searctdy a trace ol 
basal lobule, tip rounded, inner margin straight. Wings ^to the 
base of thf toes. Wing membranes near the l)ody, and interfemoral 
numerously studded with warts, similar to those in lihinojitenfis, 
and there are a certain number of warts on the forearms and tibiiu. 
A narrow postcalcareal lobule present. Middle third of tail with 
an elongated thickening about half an inch in length either ot a 
glandular or a fat-storing nature ; a similar structure seems t(> )>e 
present in E. pelluc^ns, so far as can be judged from skins. 

Skull closely similar to that of E. pdlueens, but markedly larger 
and heavier in all dimensious. Upper inner inci^oi*s thick, 
unicuspid, but worn at the point in the type. 

Dimensions of type, measured on the spirit sjiecimeu : — 

Fore arm, 40 mni. Head and body, 05 mm. ; tail, 42 ; ear, 13 ; 
tragus on inner edge*, 4*3; third finger, metacarpus, 38 ; first phalanx, 
11*7 ; lower leg and foot (c. u.), 23*3. 

Skull, condylo-basal length, 13*7; basi-sinual length, 11 ; zygo- 
matic breadth 10*4; interorbital breadth, 5 ; breadth of braincase*, 
7 ; breadth across canines, 4*8 ; acims m*, 6, 5 ; front of canines 
to back of m\ 5*3 ; front of p* to back of m*, 3*7. 

HahitaL — Mesopotania. Type from Basra. 

Tijim . — Adult female in spirits, B. M. No. 19,3.1.2. Original 
number M. 17. Collected by Lieut.-Col. F. Wall, I.M.S. 

This species is most nearly allied to the bat I described a.s 
Ve$p&fiiUo maUchiei pellucens, but its skull and dentition ate so 
much larger and heavier that it should evidently be separated ♦ The 
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characters now observed on the spirit sp(»cimen also indicate that 
fellucem. of which we previously only had skins, should be con- 
sidered as a different species f»'om matschin. 

The presence of warty excrescences on membranes and limbs is 
an interesting character, recalling the condition in lihinopterus, but 
the skull is shaped quite as in other suiali Ejyfesicus, and not as in 
Ehinopiprus, It is possible Iiowc^mt that species el&ewluTe referred 
to Rhinoptems on account of the presence of wai’ts, (e,g,, ScaMfer 
notius, G. M. Allen. Bull. Mus. Harv. Lll. p. 40. 1908), are also, 
as in this case, members of Eidesiciis, 

o. IhlUbTRULLlS (OXI, vp. n. 

A Pipihtrel with a whitish underburface, near J\ nippelli. 

Size and general colour about as in P. rifppdli and niprijfps, 
though the back is more broadly washed with sandy buff, so as to 
hide more completely the dark bas(»s of the hairs. Undersurface 
wholly bufly wdiitish, the hairs whitish to their roots. 

Ears and limbs black; membranes brown, not w^hitish. 

Skull, compared with that of P. rtipjKlli, smaller, witli bhorter 
and less inflated braincase. -Muzzle ))road and flat, the supraorbital 
ridges well developed, and continued backwards to form a percepti- 
ble sagittal ridge, tliough the specimen is not old. Below, in 
agreement with the shortened braincase. the distance from the back 
of the condyle to the palation is irl instead of about 7*2 mm. 

Teeth very much as in 1\ rftppplll ; inner incisor large, bicusjjuL 
outer small, not surpassing the cingulum of the inner ; small 
premolar visible from without. 

Dimensions of type, measured on skin : — 

Eon*arm. 33 mm. Tliird finger, inetwarpus, 30, first phalanx, 
11*(5, second phalanx, 10. 

Skull, greatest length, 12*8; condylo-basal length, 12*1; basi- 
sinual length, 9*8; interorbit ai bremlth, 4*1); intertemporal 
breadth, 3*7; breadth of braincase, 7; front of canine to back of 
m', 4*8 ; front of p^ to back of m", 3, 

tlaldiat. — Mesopotamia. Type from Bart Mahommed Chakala, 
Amara. 

Type . — Adult skin. B. M No. 19.3.1.3. Original number 151, 
Collected 20th March, 1918, by Major 11. E. Cheesman, and for- 
warded by Sir P. Z. Cox. 

This bat is not related to any known Asiatic species, but seems 
to be the northern limit of a series beginning with the Uganda 
P, fuaoipes^ which has a large and much inflated braincase, through 
the Egyptian and Soudanese P. rilppelU^ in which the brain case is 
more normal, while in P. coxi it is distinctly smaller than usual. 
Colour and other characters seem much the same in all, . 
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Named in honour of Sir P. Z. Cox, to whode aasidtanee the 
obtaining of a number of the Mesopotamian specimens is due. 

4. PikRAECHmUS LUDLOWI, Sp. n. 

Nearly allied to P. dorsalis, And. and de Wint., but far paler. 

General essential characters as in P. dorsalis, these, of course, 
including the peculiar enlarged bull© and hollow pterygoids 
characteristic of Paraechinus, as compai*ed with Hemiechinus, to which 
the other and more common Mesopotamian hedghog, jff. auritus, 
belongs. 

Si^se about as in dorsalis. Coloration on the same plan as in 
that animal, there being similarly a darker median dorsal area 
with light sides. But on the darker median part, which is about 
1-2 inches broad, the spines have only one subterminal dark band 
(about 4 mm. in length and beginning 4 mm. from tip of spine) 
instead of two, those of dorsalis having a second dark band lower 
down. And on the light coloured sides the spines are for the most 
part completely white, without any dark band at all, those of 
dorsalis having here always one dark band and sometimes a second 
one. Spines of back about 24 mm. in length. Undersurface wholly 
white. Muzzle and a narrow lino up forehead brown. Limbs 
whitish, darkening terminally. 

Skull, so far as can be judged from a somewhat immature 
example, quite like that of P. dorsalis. 

Hindfoot, as measured by collector, 34 mm. ; ear, 43. 

Skull (immature), greatest length, 49*5 ; condylo-basal length, 
49; zygomatic breadth, 28*7; nasals 14*5 x 3*7; interorbital 
breadth, 12’6; palate length, 25*6; upper tooth series, 25*2; front 
of p* to back of m*, 11*7. 

HaHtat of type, — Hitt, on the Euphrates, about 100 miles West 
of Baghdad. Altitude atout 400'. 

Type . — lmmatui*e male, B. M. No. 19.3.1.4. Original number 
4. Collected 8th August, 1918, by P. Ludlow. 

This hedghog, which is widely different from the common 
H, auriius, seems to be only relat^ to Paraechinm dorsalis, dis- 
covered by Mr. Theodore Beiit in the Hadramaut, S. Arabia. It 
differs, however, so markedly in coloration that it should evidently 
be distinguished specifically. 

5. GcRBILLUS OHEK8MANI, sp. n. 

A Gerbil with the general appearance of 0, gerbillus, gleadom, and 
andersoni but with largeV bull© and smaller teeth than any of them. 

External characters very much as in 0. andersoni, with which 
the species shares the more normal proportions of the feet and the 
less tufted tail as compared with the common Egyptian Gerbil, 
G. gerhiUus. Colour ks nmal brij^t aandy buff above, pure white 
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below, the hairs of the sides tipped with huffy, and the hairs of the 
middle of the back alone slaty at base. Usual M’hite eye and ear 
patiches present. Palms and soles with the hairy covering longer 
than in andersonij Ic'ss close and fine, but this may possibly be due 
to confinement. Tail pale buffy white above, pure white below, the 
terminal tuft little developed, faintly brown above. 

Skull, as compai*ed with those of the other species, distinguished 
by the greater size of the builaa, which project backwards beyond 
the level of the most posterior part of the occiput, which is not 
the case in any one of them. I'his gives (juite a different aspect to 
the skull in the upper view. Supraorbital ledges strong and heavy, 
even more so than in andersoni^ and much more than in gorbillus, 
and with marked postorbital projecting angh^s, at least in the type, 
which is an old individual. Molars remarkably small for the size 
of the animal, and though the specimen is old and the teeth worn, 
there does not seem evidence that they are materially shortened 
antero-posteriorly. 

Dimensions of type: — 

Head and body, 94 mm. ; tail, 132; hindfoot, 2G; ear, 13. 

Skull, greatest median length, 29*5 ; gn^atest diagonal length, 
29*8; condylo-incisive length, 26; zygomatic breadth, 16*2; 
nasals, 1 1*1, interorbital breadth, 5*2 ; breadth of braincase, 13*8; 
bi-raeatal breadth, 15*3 ; palatal foramina, 4*7 ; bulla, greatest 
longitudinal diagonal length, 1 1 ; breadth at right angles to last 
(exclusive of meatal projection), 6*4; upper molar series (worn), 3*4. 

Habitat, — Mesopotamia; exact locality not i^ecordt^l. 

Type , — Adult male, B. M. No. 19.3.1.5. Lived for a short time 
in confinement and died 2l8t August, 1917, in Bombay. Presented 
by Major R. E. Cheesman. 

This Gerbil is practically indistinguishable externally from 0. 
andereoni, but is I’eadily separable by its larger bulla) and smaller 
teeth. In the common 0, yerbillus the tail is more tufte^d and the 
proximal part of the foot is peculiarly slender, with the distal part 
broadened, while in andereoni and cheesmani, the proportions are 
more normal. The Sind 0. gleadowi is a less bright buffy and has 
a tail nearly as much tufted as 0. gerhillus. 

But in none of these allied species do the bulla) project backwards 
beyond the line of the occiput, as they do in 0. cheesmani. 
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THK COMMON BUTTERFLIES OF THE PLAINS 
OF INDIA. 

(INOLUDlNa THOSE MET WITH IN THE HILL STATIONS 
OP THE BOMBAY PRESIDENCY). 

BY 

T. R. Bell, 

{Continued from page 487 of Vol, XXVI.) 

Pakt XXIII. 

29. Genus — ^T uaiutka. 

‘‘Allied to Makathala, Moore. Fore wing: short, broad ; costa convex at 
base, apex acutely angled ; exterior margin erect, soalloped ; posterior angle 
lobnlar ; hind margin the same length as the costal, concave in the middle. 
Hind wing : short, broad ; anterior margin convex ; apex and exterior margin 
very convex, sinuous, with three prominent tails, the middle one longest ; 
anal lobe large ; abdominal margin very concave above anal lobe .... Body 
short, stout. Antennio uniformly thickened to the end. Palpi slender. 
Logs short. Eyes naked. {Moore.) 

The above is taken from de NiceviUe^s book. The author adds “ This 
is a very aberrant genus and, as far as 1 cun ascertain, may be known from 
all others occurring in India (except some species of Iraota^ Moore) by 
having three very distinct tails besides a large, anal lobo to the hind wing. 
A single species of 'Jhaduka only is known up to' date and it occurs in 
Upper Tenasserim.*’ 

The above was written in the year 1890 or thereabout by de Niccville and 
there is still only the one species in the genus. It has since been taken in 
the Kanara District of Bombay, where it has also been bred from the larva 
and egg. The original description was written by Moore from a female 
and, until bred in Kanara, no males had been taken or seen. The larva is 
similar to that of Arhopala cenlaurus and amanfee in shape, but the markings 
are characteristic. The pupa is normal and the suspension is by the tail 
and a body-band. The larva feeds upon tho eiiphorbiaceous TrettHa 
nudifiora^ a very large tree of damp places. 

183. Thadaka multlcaiidata, Moore. Male. Uppereide : black, with the 
basal area smalt-blue or silvery blue ; otherwise the colour of the wings is 
blue with a very broad, black, borders covering all, but the basal, discoidal, 
and siibmodian areas. r«7ta and tails also black. Underside: dark vinous- 
brown. Pore wing : with the outer half and lower |K)rtiona paler, three 
green spots in the basal half of tho cell, a larger one at the end with a 
brown dot inside it ; a discal band of six separate, square spots from the 
costa to vein 2, the first two outwardly oblique, the third outside them ; 
the next three, a little on the inner side of each other ; a submarginal series 
of acutely angled marks. Hind wing : generally darker than the fore wing, 
with three outwardly-curved, irregular bands of separated spots with pale 
edges, antemedial, medial and discal, often very indistinct ; anal area with 
some bronzy or bluish scales and a few similar scales near the base and 
sometimes on other portions of the wing.- -Female. Exactly similar in 
shape, colouration and markings. Antennie black ; palpi black above, 
two basal joints grey beneath ; head and body black above, brown beneath. 
Expanse : 40 mm. to 48 mm. 

Egg . — Is similar in shape to that of Arhopdla cenlaurus and amantes, % e., 
it is dome-shaped, but broadest just above base. It looks, however, to be 
turbanshaped and flat on top. And the reason for this is that there are two 
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rows of long, delicate, feathery-looking spikelets, finely bifurcated at the tips, 
placed at right angles to the polar axis of the egg and slightly converging, 
one row towards the other, at the points. I'liere are 2 cells from the base to 
near the summit of the egg and these spikes are situated where the walls 
of the middle row of cells intersect with the walls of the top row of perfect 
cells and the bottom row of half-cells. On the summit the egg is pitted 
and has a rather large, central, circular, depression (micropyle). All the 
cells are large, nearly regularly quadrilateral with rather high, fine walls 
and are fiat-bottomod. The cells round the equator are ten in number. 
The colour is finely granulated green, the walls of colls and spikes being 
white. B. : 0*d mm. ; H. : 0*4 mni. 

—The larva agrees in all respects, in ^/laj/r and habits, with that 
of the species of the genus Arhopaia as represented by cmiawuA and 
amnnte)*. The head is hidden beneath segment 2, is shining black and 
rather large. Segment 2 is semi-circular in shape, very slightly einargiuate 
in the dorsal line of front margin and tho central dorsal doprossion is 
semi-clliptioal in shape with the convexity forwards, velvety black in 
colour and with a dorsal, green line ; segment 3 somew^hat suddenly 
higher and broader than *2 ; segments 4-1 1 nearly of coequal breadth apd 
length ; segments 12-14 decreasing in width, the anal segment rather flat, 
dorsally and thickened round tho free margin, broadly rounded at extre- 
mity with a sejuare velvety-black dorsal patch bisected by a fine, green, 
dorsal line. Tho whole larva is depressed, being of the same height from 
segment 4-10, both inclusive. Tho mrface of the body is covered with 
minute, short, light-coloured, sparsely-disposed, star-shaped hairs ; on the 
black patches they aro denser than elsewhere and black ; laterally corru- 
gated with some rather deep pitting on the dorsoventral margins ; the 
whole dorsoventral margin set with distant, long, simple hairs ; tho gland 
of segment 11 large and conspicous, surrounded by an oval, deep- black 
patch which has a thin, green line just inside the circumference the whole 
way round and tho axis of which is transverse ; tho organs of segment 
12 circular-mouthed, protruding on occasions little white cylinders. 
Spirarles are plainly visible, rather longly oval in shape and yellow in 
colour. Tlu* colour of the larva is light green with a dorsal, dark -green 
lint* flanked on either side by a subdorsal, white lino ; a laterodorsal 
white line ; a lateral white line ; all six lines commencing on segment 3 
and ending just in front of the gland on segment 11 ; tho space on tho 
dorsum between tho lateral and subdorsal, white lines is obscurely rose- 
coloured. Before tho change to pupa the colour changes to a brown-pink. 
All the segments are distinct. L ; 19 mm. ; H • /)*5 mm. 

Ihipa . — The pupa is more or less normal in rhape. The head is bowed 
towards the veutrum and is hidden from above by segment 2 ; segment 2 
is large, very convex transversely, tho front margin semi-circularly curved, 
the dorsal ascent towards thorax in the same plane as the ascent of tho front 
slope of thorax ; thorax ascending in a gentle curve to apex, the apex 
rounded, then ilesconding evenly to segment 5, the descent including 
segment 4 ; the dorsal constriction at segment 5, slight laterally nil ; 
dorsal outline from segment 6 to 8 straight to descend gradually 
thence to segment 10 after which it falls nearly perpendicularly to the 
longitudinal axis <»f pupa, the change in direction of course gradual and 
rouuiled ; laterally the pupa increases in breadth from the head to the 
slightly angular shoulders, then more still though only slightly to segment 
7 and 8 after which it gradually decreases to end ; the extremity rounded 
and not broadened out hoof-wise though closely applied to the surface 
of suspension. Surface covered with very minute, tubercular granules 
» which sometimes coalesce into lines; the shoulders each with a small 



752 JOURNAL, BOMBAY NATURAL HIST SOCIETY, Vol. XXn. 


taberoular •welling ; gland-scar and soar of organs of segment 12 conspi- 
otious. Spiraelea of segment 2 small, linear, facing forwards ; other spiracles 
with swollen lips, oval, conspicuous, light-brown in colour. Colour of the 
pupa is very dark rosey-brown, lighter on the abdomen and dorsum 
generally ; a light-brown, dorsal line on segments 2-4 ; a row of two or 
Shree light- brown spots parallel to the segment margins on each side of 
the dorsal line on segment 6-10 ; ventrum light rosey brownish-yellow. L : 
14 mm. ; B : 6*5 mm. at segment 7 ; H : 5*8 mm. at apex or thorax. 
The breadth at shoulders is 5 mm. 

Habits , — The eggs are laid singly or in twos and threes on 
leaves, leaf-stalks, steins and twigs, even on the trunk of the trees 
and, in this case, in crevices or cracks. One female often lays 
many on the same tree. The butterfly is fond of the sun and 
sits for long periods on the same leaf basking with closed wings, 
sometimes on a twig, stem or trunk of a tree ; with care it can 
then be caught between the fingers ; but, once on the wing, 
its flight is extremely rapid though not sustained. The larva 
from the first moult makes a house or shelter for itself by turning 
over a bit of the edge of a leaf, fixing it down and lining the 
inside with silk ; it then ornaments the house by eating holes 
all round through both layers except on the outer side, where the 
hinge is. It makes new nests as required, feeding always upon 
the tender leaf on which is made its abode. The piece of leaf is 
either turned over onto the top or bottom, it seems immaterial to 
the caterpillar. To pupate it wanders off* to some crevice in the 
bark, hole in the tree, or even down to the ground, where it 
gets tinder a dead leaf, clod of earth or stone, or into a hole 
A dozen or more pupae are sometimes found together. The 
butterfly is difficult to kill by squeezing for some reason or other — 
like the protected danaine insects ; it is the only lycmnid insect 
of these papers that has this property. Some of the larvao are 
attended by ants of the genus Cremastogaster, some are not ; the • 
ants do not seem to care much for them as they leave them at the 
slightest sign of danger. The pupae are, also, sometimes attended 
by these same ants. The reason the butterfly is rare is, probably 
bi^use the tree upon which the larva feeds is, as a general rule, 
about 160 feet in height with a clear stem of some 60 feet or 
more and the butterflies keep to the tops. The reason for success 
in obtaining the larvae for the first time in Kanara was that 
extensive cutting of the tree had been going on and there were 
large areas on which stool-shoots were coming up plentifully. The 
young leaves attracted the females and so the discovery came about 
during the writer’s walks over the cuttings. The range of the but- 
terfly is limited as it is only recorded from Tenasserim in Burma, the 
Kilgiri Hills in Madras and Kanara in Bombay. Up to the time of 
the discovery of the larva the female only was known. There is 
absolutely no difierence in the sexes in the matter of shape and colour* 



THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA. 763 


30. Oonus— Zbltus. 

Eyes hairy; body small and rather weak ; antennm short, 
considerably less than half the costal margin of the fore wing. The 
type and only species of this genus is a much more weakly constructed 
buttei'fly than the species of llypohjccena says de Niccville. But 
as we do not know what that means, not knowing any of this latter 
g(‘nus, it does not help us much, /leltus is a weak-flying, fluttering 
little insect that plays about in the shade and often near water in 
the monsoon months on the Kanara coast, sitting on leaves at 
about ten feet from the ground and occasionally flying ofl‘for a 
bhort distance to ri^turn again to the same pcjint of vantage. It comes 
occasujiially to flowers but, on the wliole, is rarely semi at all. It is 
not to bo mistaken for anything else as it has two veiy long, white, 
feathery tails to the hindwing, one at the end of vein 1, the longer 
l)y double, the other at the end of vein 2, fully G mm. or 7 mm. 
in length ; about one-quarter inch. The deseription below will 
explain the rest. This heaiitibil and delicate little butterfly has been 
bred as both Horsfield and ^loore give figures of it, but tluy do 
not state what the larva feeds upon; and the writer has never had 
the luck to come across it. It is found all over India, in Burma, the 
Malay Peninsula, Niass Island and in Java and Borneo. 

194. Zeltut ttolus Fabrielus. Male.- Upjyerside : fore wing : black, with 
a bluiah base ; hind wing : light bine and silvery, with an oblong, abbre- 
viated, black patch at the outer apical angle ; two circular, ihstant, 
subocellate spots at the anal region. Underside : fore wing uith the 
greater portion of the surface testaceous-brown, separated by an oblique 
boundary from the bluish base ; surface marked with a short, double 
band on the discocellidar norvules ; a distinct, abbreviated, medial, and 
a faint, almost complete, submarginal band, all those marks darker than 
the ground. Hind wing ; pale blue with a whitish lustre; bearing, near 
the base, in contact with the costa, a very distinct, black dot enclosed 
in a faint, whitering; a short, broad band on the discuceUulars as in 
the fore wing ; a postmedial, complete band of the similar colour straight 
from costa to vein 3, then displaced inv ards, then hook-shaped, directeil 
somewhat outwards from the base of vein 3 and along it, then down, 
recurved and back and up to about the middle of vein ti, then down, 
for a short way and, after a curve, up and diagonally straight to the 
middle of the inner margin as a deep-black line ; followed by a submargi- 
ual and marginal, much finer baud, one outside the other, the inner 
terminating in a distinct oblong, transverse streak in interspace 1 between 
and above the tails, the outer having a small, black portion in interspace 
3 about tho middle of the margin, followed in the same line by two very 
large, intensely black ocelli or round spots, the first in interspace 2 just 
above the base of the upper tail, the other on the anal lobe ; between them, 
in interspace 1. the space covered with white irroration, most thickly dis- 
|H)8ed and covered with a greenish-silvery powdering on a wedge-shaped 
dash at the edge of the anal ocellus, the dash having its point directed 
inwards. Body brown above, sparingly clothed with bluish hairs, whitish 
and downy underneath. Antennte Wowu, delicately ringed with white 
to the club, which is rusty red at the tip. Legs banded alternately black 
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and white.— Female. Vpptarsid^ : both wings dull, smokey brown. Hind 
wing : with the abdominal margin whitish, very hairy ; the outer margin 
bearing, from vein 3 to the abdominal margin, a double series of somewhat 
quadrate, white spots ; followed, on the margin, by a small, black spot in 
inter-space 2 ; a large, intensely black, rounded spot in interspace 1 ; thence 
to the inner margin irrorated with black scales ; the anal lobe with an oval, 
ochreous spot ; a very fine, black, marginal thread from the anal angle to 
vein 5 , inwardly defined with white. Underside : both wings marked as 
in the male, but the ground-colour of the costa and anterior half of the fore 
wing and the apex of the hind wing, more ochreous than in the male. 
Cilia on the upperside of fore wing dull brown, on the underside paler ; on 
the hind wing dull brown at the apex, thence pure white to the anal angle. 
Two tails in both sexes, white throughout in the male, the one at vein 2 
long and faintly marked with blackish down the middle in the female ; 
the one at the end of vein 1 twice as long, more prominently marked with 
black, that colour disappearing towards the tip. Expanse : male, 30-38 mm.; 
female, 35-40 mm. 

I/ifva, — Qroen, hairy, depressed ; head black, second and third segments 
increasing in size ; marked with short, black lines ; the following segments 
of equal size ; the three last ones dorsally flattened and marked above 
with crimson. 

PujM . — Of the usual lyc<enid shape ; yellowish-green ; head and thorax 
emerald-green. 

The description of the transformations are from Horsfield and Moore^s 
figures and are given in de Nic^ villous book. 

flahits * — All that is known to the writer has been given already 
under the description of the genus, de Niceville says that it 
occurs commonly at low elevations in Sikkim and he remarks that 
it flies rapidly and compares it to a dragon-fly ! It does not really 
fly rapidly. 

31. Genus — H athinda. 

** The genus Eathinda contains but a single species which is brown on 
the upperside with an oblique, transverse, discal, macular, white or 
ochreous band on the fore wing and a submargitial, reddish-oohreous band 
on the hind wing. The underside is very beautifully marked, the apex 
of the fore wing is ochreous-brown, the base of the fore wing and the 
entire hindwing is sometimes pure white, sometimes pale ochreoiis-browu 
or greyish-ochreous, sometimes entirely ochreous, marked with dark, 
ochreous-brown lines, patches and spots ; the hind wing with a sub- 
marginal, metallic, silvery -green line. There are three tails, the middle 
one twice as long (4 mm.) as tho others. The male has no secondary 
characters.” The larva is very abnormal having many fleshy processes, 
long and conical in various positions ; tho pupa is of the type of Tajuria 
aad Camena-OpS’Creon, fixed only by the tail and standing free thereon. 
The butterfly is a weak, fluttering flier and is easily caught ; it is confined 
altogether to the underwood but is found from sea- level up to the 3,000' 
hill-tops and even out into the borders of tho opener country on the 
Western Ghats in Bombay ; which means from the region of 100 to SOO' 
and over of rainfall to where it is but W* or oven less and from the 
Malayan scrub jungle of the coast through the very densest and tallest 
evergreen forest into more or less Deccan scrub on the other side ; it 
extends from Assam through Orissa and is found throughout Southern India 
and Ceylon in suitable places. The foodplants are numerous. 
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118 . Rathliida amor. Male. Upperaide : browniah-blaok with a violet tint. 
Fore wing : with a white spot, often with ochreous scales upon it and 
more or less trapeze-shaped, placed obliquely just beyond the cell in 
interspaces 4, 5, with two more, smaller, generally slightly blurred and in a 
curve downwards and outwards, in interspaces 2, d ; a slight fringe of 
sparse, glistening, brownish hairs along the inner margin ; a fine, anteci- 
liary, black line ; the cilia light, glisteniog brown, pure white under the 
apex and just before the tornal angle. Hind wing : with the abdominal 
fold light brown as well as the costa very narrowly ; a band of rod-orange, 
subterminal, in interspaces 1 to o thinning upwards, sometimes wanting 
in the higher interspaces, sometimes continuous, sometimes consisting 
of separate lunules capping terminal brown spots or even, in tbe first 
three interspaces, black, terminal spots; these spots whether brown or 
black bordered by pure white, fine lines exteriorly in interspaces 1 to 3^; 
a fine, anteciliary, brown line ; the cilia pure white outside the spots, grey 
in thf) middle of tho outer margin, brown towards the apex ; a thread-liko 
tail, the mid<Ue one 3*5 mm. in length, at tho ends of each of the veins 
1, 2, 3, tho outer half as long as the middle one, the innermost shortest ; 
all browm, tipped with pure white. Underside : white, the markings brown, 
both wings often suffused with golden ochraceous. Fore wing : the apical 
third brown, tho inner edge an even, outwardly convex curve from tho 
middle of tho costa to about a quarter of the length of tho inner margin 
from the tornal angh‘ ; this area in some specimens completely suffused with 
golden-ochraceous and alw’ays with a subterminal black, straight lino, 
interrupted at the veins, bordered iusi«1e by a fine, white lino of equal 
breadth ; the area beyond nearly always suffused with golden-ochracoous 
forming the terminal outer border, limited by a fine, dark-brown, anteci- 
liary line ; the cilia light brown. The inner border of tho white is often 
irregular, sometimes nearly straight, diverging from the outer border to 
vein 1 or beyond and with a twico-wavod, thin line of brown near the 
outer edge of it in interspace 1 ; inside the pure white, discal band thus 
formed there is a large, br<»wn patch between vein 1 and 4, more or less 
quadrate in shape, sometimes invading interspaco 1 below somewhat, not 
extending further in than tho base of vein 2 with two brown spots above 
it in interspacos 4, 5 which border the discocollular nervures ; those 

norvulos bordered on the inside by a more or less triangular brown spot 
often connected with the large brown patch below ; in tho cell are two 
brown spots one under tho other beyond tho middle and, below them in 
interspace I, touching tho median nervure, is a quadrate or transversely 
elongate, subbasal spot ; a basal, brown line along the underside of vein 12 
and another line, parallel to it and twice waved, extends from vein 1 near the 
base of the wing to tho subcostal nervure in the middle of tho coll. The 
whole wing at the base from tho median nervure upwards to the costa as 
far as the discal, white band may be suffused with golden ochraceotiH and 
the brown spots on tho white ground-colour are then often bordered by 
ochraceous. Hind wing ; proceeding inwards from tho outer margin the 
markings are as follows ; — dlia pure white with an anteciliary, very lino, 
brown line ; a terminal moderately broad, goldon-ochraceous band bordered 
inwardly by a fine, jet black line from costa to vein I : a Kubmarginal, 
light bluish-silver, complete, rather fine line turning up at the anal end 
to the anal angle and touching the terminal, ochraceous band in the 
middle of the outer margin, the space between it and the outer margin 
is white, often with ochraceous scales on it here and there, in interspaces 
16, 1 and 2 often with a black spot overlying tho white, the central one 
always the largest, sometimes obsolecent, but, if present, bordered on the 
outside also by silver ; this submarginal band bordered inside by a fine, 
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ohooolate-brown^ more or less lunulate, oontinuouB, fine line ; both this, 
subterminal band and the inner brown border turn up at the end in an 
oven curve to the inner or abdominal margin ; a highly-lunulato, thin, 
chocolate, postmedial line curving from the costa out and in to the 
middle of the abdominal margin, the convexity of the lunulas outwards 
and the interspaces 6, 7 often suffused outwards with chocolate ; inside 
this is a medial curved series of lunulate, quadrate and elongate spots 
from the costa to the abdominal margin, the abdominal end in the shape 
of an angulated band ; a chocolate lino on the outside of the discocellu- 
lars and anothor, often produced triangularly inwards in its upper 
half, inside the discocellulars a spot above these discocellular markings 
in interspace 6 ; inside these again a subbasal chocolate line across the 
middle of the cell continued interruptedly above to vein 7 and below 
to the abdominal margin ; spot in base of cell, one above and below ; and, 
finally, a chocolate streak along the middle of interspace 8 parallel to the 
costal margin. The whole disc may bo suffused with golden-ochraceous 
leaving the chocolate spots and marks intact. — Female : like the male 
but the white band on fore wing purer white and larger ; the underside 
generally paler. Antennce black, banded with white ; the club thin, 
rounded^ tipped broadly orange ; palpi black above and on sides, light 
ochreous or white below ; head with vertex and frons black, bordered 
white ; abdomen and thorax black above, white below. Expanse : male, 
24 mm ; female, 80 mm. or less. 

Egy, — Depressed — hemispherical in »hap (* ; four rows of more or less 
hexagonal, thick-walled cells from summit to base ; the bottom row smallest 
and irregular; the top row arranged round an apical cell which is a little 
larger than the others and contains, within its confines on the flat bottom, 
a circle of six, very small cells with broad, low walls round the micro- 
pylo which is the absolutely central pit. Each cell has a concave bottom 
covered with tiny, impressed, greenish pitting. The walls of all the large 
cells are coarse and rather irregular, rather high and of rounded transverse 
section. The whole surface shining. The colour white over the green 
ground. B. : 0*75 mm ; H. 0. 5mm. 

Xarra. (PI. II, fig. 27.) — In general shape larva resembles those of 
Tajuria cippus or Vreon cleobis being broad in the anterior segments, narrowed 
to a waist in about 8, 9 and broadened out again in 12 ; but the segments are 
perhaps not so well-marked and the surface is dull instead of shining. The 
head is hidden under segment 2, rather small, round, shining yellow in colour 
with a largo, triangular clypeus, black eyes and labriim, jaws tipped with 
brown-red. Segment 2 is hood-shaped, semi-circular in outline, depressed in 
dorsal centre in a square with a dorsal line down its centre of a different 
shade to rest ; the margins, therefore, somewhat tumid, the dorsal line on 
front margin narrowly emarginate with a small subdorsal, fleshy point on 
each side of the emarginatiou pointing forwards. The anal extremity is 
square and practically bidden from above by the dorsally flattened, 
marginally somewhat tumid, posteriorly broadly-truncated segment 13 (P) ; 
segment 12 is convex on dorsum, otherwise somewhat gibbous, which 
means higher than the preceding and following segments ; segment 8 has 
two, short, subdorsal, fleshy, pointed-conical processes, one on each side of 
dorsal line in middle of the segment; segment 4, broader and higher than 
segment 3, has a similarly situated pair three times as long — which moans 
about as long as tho larva is high ; one, dorsal, the same length on segment 
5 ; one, dorsal, still longer than that of segment 5, on segment 6 as well as a 
•ubspiracular one of the same length; one, dorsid on each of the 
segments 7-11 ; that on 7 a mere, short triangular cone; those on 8, 9 of 
normal shape, but rather short and between that of segment 8 and 
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that of segment 4 in length ; that on 10 longest of all, slightly longer than 
those of segment 6 ; that on 11 the same length as the one on segment 3 
or even shorter ; segment 12 has a subspiraciilar one directed slantingly 
backwards with an upward tendency ; the process on segment 3 is slightly 
curved and erect, leaning slightly forwards ; on segment 4 is erect, leaning 
forwards, slightly hooked at tip ; on erect ; on H also vertical as con* 
oerns the dorsal one, the subspiraciilar being directed straight out in the 
horizontal piano ; those of segments 8, P curved, leaning forwards ; that 
of 9, vertical ; of 10, situated near the hinder margin, leans backwards, 
curved forwards slightly. Surface of the larva is shallowly pitted 
all over and transversely creased ; covered fairly closely with minute, 
thick'basod, erect hairs, those hairs occasionally inclined towards the 
surface ; the doraoveiitral margins of segnumts 2 and 11 are set with 
erect, light-coloured, short hairs ; on other segments they are light brown 
and somewhat longer. Spiracles broadly oval, rather small, flat, raised upon 
slight corrugations of the b(tdy, greenish light-brown in colour. Colour 
of the body is grass-green with a broad, enamed-white dorsal band in- 
creasing in W’idth from the hinder margin of segment 6 to segment 12 ; this 
band on 7-9 bordered by rose-brown stretching down each side on 
segment 9; the dorsal process of o has a brown-rose band from its base down 
each aide to behind spiracles ; processes on f), 10 (dorsal) are green at their 
bases, yellowish above and red at tips and are nearly 3 mm. in length. 
Tho groimd-colonr may also bo rose-red — it depends upon whether the 
larva is feeding on green leaves or red ones, or green or red ilow’ers. L: 
17 mm ; li : 1 mm without the i)rocesseR. 

Pupa, — (Pi. II, fig. 27a). This is also of the typo of those of Taj ana 
cippus or ('reon c/oobis. The head bowHMl ventrally, hidden from above by 
segment 2 ; tho frons rather prominent, rounded. Si*gment 2 is a rather 
broad, transversely convex band or piece, ronnd(*d in front outline, with 
a straight posterior margin except for a shallow wave forw^ards in dorsal 
line ; it is 2/3rd8 as long as broad and inclined at an angle of 4o° to the 
plane of the hoad-frous and to tlie longitudinal axis of tho front half 
<»f pupa ; th(» thorax is of ordinary length, is prominently humped, smooth, 
tho hinder margin with its two halves meeting at a right angle in the 
dorsal line ; each liulf again meeting the wings in a widely rounded, deep 
angle of about 00° ; segment 4 dorsally fiat and parallel to the piano 
through tho spiracular lines at that point ; segment 5 ascends to segment 
(> which is again humped in the middle ; here the pupal axis is suddenly 
bent at nearly a right angle to that of segments l-o and tho body gradually 
becomes thinner in diameter to the hinder margin of segment 9, then 
remains perfectly cylindrical to tho end, segments 10-14 forming a sort 
of thick stalk longer in some pupie than in others, segments 12-14 being 
cult away ventrally obliqiudy b' form the attachment surface ; ventrally 
the angle of the bend is at the ends of the wings : at segment-margin 8/9 
that is, but even here the angle is rounded and not sharp ; the dorsal line 
t)f segments (1-14 is quite straight as is tho ventral line of 1-8 and the 
continuing lino of 9-14 ; laterally the outliin> is from shoulders to 
segment 6 nearly parallel ; the sides converging thence to anal end ; the 
last segment dilated, horse-hoof -shaped. The surface of the pupa is shining, 
minutely, irregularly and shallowly creased with short, lowly-conical, 
paired tubercular nnovonnesBes on segments 6-9 and some further, minute 
warts on the coloured band of the same segments ; segment-margins 8, 9 
are bevilled, the posterior one of segment 8 much more than the front one 
of 9 and saddenly raised above it dorsally. Spiracles of segment 2 are 
small, oval, raised, light brown or whitish in colonr ; the rest are roundish, 
small, raised, similarly coloured. Colour of pupa is ordinarily grass-green ; 
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the ventral edge along the dorsal Margin of the wing auitaaed with whitish 
grey : a brown spot dorsally behimi apex of thorax and a similar spot at 
front margins of segments 10, 11 f the larval band on the dorsa of 
segments 7-9 white, suffused with li^t pinkish-brown. Sometimes, when 
the pupa is formed in artiiioial conditieiia in a breeding cage» or away from 
green leaves, it is suffused all over witii* blaefcish or very dnek giey, the 
ventral margin of the dorsal margin of wings is broadly lighter a» well as 
the dorsal band of segments 7-9 except the' little ttiberoles aiidt the dorsal, 
hinder part of segment 3. L : 9 mm ; B : 4 nun for a fat papa ; 8 mm 
and 3*5 mm for a thin one. 

Habits . — The egg is laid as usual in the* axil of a flower* or leaf, 
always of young flowers or leaves. The egg-larva eats^ flower- 
buds and very tender leaves. When full-grown lives amongst ftewers 
or on the undersides of tender leaves. It is sluggish and* never 
wanders very far for food if it can help it. The 
is efiected on the upper surface of a leaf or on a perpendicular 
«talk or wing, &c., and the head always points up. The tail only 
is fixed but it is fixed very strongly and the pupa stands quite 
free upon it. Some of the pupae are thin and stand out at qjrite 
an angle from a perpendicular surface (say, 15® which is a let), 
others are quite stout and then the head rests generally against the 
pupatiug-surface or very nearly. In the larval stage there does not 
seem to be any gland on organs on segment 12 and ants are 
certainly not particularly attracted by either the caterpillar or 
chrysalis. When the pupa is touched it gives vent to a little 
knocking noise ; even, sometimes, when blown upon. This noise 
must be produced by some action in the joints of the segmeirts 
8-11 because the pup® that stand quite free, not touching with 
their heads, omit it. The larva is of rapid growth and the butter- 
fly emerges after about a week from pupation. 

Batinda amor is one of the prettiest little insects to be found and 
it is one of the commonest in the jungles of the Bombay Presidency. 
It would be hard to beat it for delicacy of build and neatness of co- 
louring : the little waving tails and brightly varied pattern of the 
undersides impart to it an air of distinction among its fellows- -per- 
haps because it is so plentiful and always, so to speak, on view. It 
never or hardly ever goes to flowere or water. It flutters daintily 
about the rosy-vermillion flowers of fisora coccinea by the sides of 
water -courses and the edges of paths in the half-shade of the jungles: 
or sits, expectant, on the end of a leaf in a patch of sunlight, basking 
with its wings half-open ; or flies about amongst the low bushes on 
business bent ; or rests, exposing the speckled glory of its tuidepside, 
on the green foliage of some favoured shrub everywhere it exists. 
And it is limited in its range, for it is found only in SouAern India 
and Ceylon, Assam and Orissa. The foodplants are various and 
the larva has been found on the following Jaora, Hcpea, Orokm, 
Blachiaf Loranthus, Sehleichera, Eugenia, Careya belonging to the 
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fanulies Ruhiaceoe^ Dii^i&rocarpeoi^ EupltorMaceop Lorantha^cece^ Sapvitda^ 
ceop, Myrtacew, It might be said to be fairly omnivorous in 
vegetables ! 


32. Genus— C ataposcilma. 

Three species of this genus are known from Indian limits^ one only of 
which is wide-spread, namely, the one below, elegaru. The three may be 
known by having three, short, thread-like tails to the hind wing like Atm/a 
and Horagaf but can be distinguished from both of thorn at once by the fact 
that the wings have sinuate outer margins and the underside is banded and 
spotted with metallic silvery-green or silvery violet instead of being marked 
with lines and spots as in the former, or with a broad-medial white band on 
a pure ground as in the latter ; the wing neuration agrees very closely with 
that of Horaga, but the male never has any sexual characters such as are found 
in most of the species of that genus ; the eyes are hairy, the antenmo have 
a gradually-formed, well-developed club ; the palpi are moderately long, 
much compressed, the second joint reaching well beyond the head and longly 
haired beneath, the third slender, but well-formed. Tho transformations 
of ehgam are known. Tho larva is normal, but depressed in shape with a 
large segment 2, tho surface is covered with very minute, flat-topped, 
thick, circular, white tubercles. It is always attended by ants. The 
pupa is normal in shape and the last segment is not hoof-shaped as in 
Rathinda. Judging by elegans^ the flight of insects of tho genus is rather 
that of Naeaduba than anything else ; fairly strong but of the fluttering 
descri{)tion. Cataptpdlma is an Oriental genus altogether and is known from 
Mussoori, Burma, South India and Ceylon. 

186. Catapescilma aleiant, Bruce. Male. Upperniie : dull, dark purple 
with narrow, black, costal and outer borders which are inclined to be 
maculate ; a flue anteciliary, black line ; the cilia shining-grey and broadly 
black at the ends of the veins ; the outside margin sinuate between the 
veins. Fore wing : the margins both narrow ; a fringe of sparse, rather long, 
grey hairs along tlie inner margin. Hind wing : the costal margin above 
vein 7 and broadly, obliquely down to vein 6-end brown-black, outer margin 
as on fore wing ; anal margin light-brown. Underside : dusky-smokey with a 
violet tint with light-yellow intervals along the costa of fore wing and lightest 
in middle of outer margin of the same, between the discal and subbasal 
markings of hind wing and along its outer margin, as also along the inner 
margin of fore wing below vein 1 ; with, on both wings, rusty and black spots 
and bands with broad margins of irridescent silver. Fore wing : above vein 
12 on the costa many little, transverse, black lines with silver scales on 
them ; in interspace 11 ; some silver scales about middle and a brown- 
quadrate spot in the end on the costa ; in 10 : two quadrate, silver spots, 
one in the middle and one before it and a brown one on the 
costa at its end; in 9: the same. In the cell: a rusty red spot 
with an outer, silver border filling the base ; a similar one in the 
middle and another, quadrate, enclosing the discooellulars ; both these last 
bordered on inside and outside with silver. Below the cell : a blackish, 
rounded spot in the angle of vein 2 and the median nervnre, bounded out- 
side by silver ; the base of interspace 3 touching the discocellular spot, 
silver in continuation of the outer border of the borders of that spot, 
continued by a larger, quadrate spot filling the interval between 
veins 2 and 8 with a small spot in addition near its inside under vein 2 ; all 
chocolate dark-brown, the inner border of the whole silver ; in interspaces 
4, 5 in continuation of the outer border of this large mark is a continuous 
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silver inside border to a chooolate-brown and dusky-brown xnark ; beyond 
all these is a postmedial, silver, broken, transverse band of lunules eti 
Sohelon inwards from very near the oosta to just below vein 2 ; a submargi- 
nal, transverse, perfect series of separated, quadrate, silver spots, six in 
number, from interspace 1 to costa ; the margin beyond, narrow, very light, 
the oilia shining light ochreous with the ends broadly chocolate at the ends 
of the veins. Hind wing: the extreme bases of interspace 7, the cell and 
interspace 16 filled with, each, a chocolate-brown spot, outwardly bordered 
with silver ; followed closely by a transverse row of three other, subbasal, 
similar spots in the middle of interspace 7, cell and 1^, some chocolate 
suffusion between in interspace 16 and above vein 8 ; a russet and brown 
band, margined with silver enclosing the discocoUulars with a complete, 
transverse, discal band immediately after reaching from costa to vein 2, 
then sharply recurved to the middle of the inner margin, inside silver, 
rusty in the middle and bordered outside with diffuse chocolate , then a 
submarginal, nearly precisely similar, recurved baud ; a marginal series of 
silver, quadrate spots as on the fore-wing, margined wdth brown more or 
less ; a fine, silver, anteciliary line followed by finer, brown line ; the 
cilia as on fore wing. In interspace 2 the terminal markings are replaced 
by a black-centred blurred brown spot. Thread-like tails at the end of vein 

1, vein 2 and vein 8, the middle one 4*/)mm., the outer less than half that, the 
other shortest ; all black with white tips. Antenine light brown above, 
ochreous below, banded white ; the club round, long, black, with orange tip. 
Palpi black above, ochreous below, with some silver scales on the sides. 
Head with the vertex and frons russet, the eyes rimmed silver. Thorax 
and abdomen dark brown, the former with blue hairs in front ; below white ; 
the legs very longly woolly,— Female. Upper^iide ; pale azure-blue with 
broad, dark brown borders to the fore wing, the outer decreasing to the 
tornal angle where it conies to a point ; it is quite 8 mm. broad at the 
apex, the broadest place ; the inside edge is lunulated outwards betweiui 
the veins. Hind wing : the costa broadly light brown above vein 0 ; the 
abdominal margin lighter brown ; the outer margin narrower brown 
with a series of three blackish, blurred, terminal spots in interspaces 

2, 1, 16, ia; all four bordered inside and out by silver lines. Underdde : 
exactly as in the male but much lighter in shade. Expanse : male, 
26-8«5 mm; female, 28-3/5 mm. 

haroa. — The shape is more or less normal but somewhat broad aud 
depressed-looking ; the segments well-marked. Head completely hidden, 
shining light yellow in colour, dark red about the mandibles. Segment 
2 large, semi-circular in shape, the hinder margin convoxly curved 
backwards so as to encroach upon the length of segments 8, 4, with 
a dorsal, central, large, shining surface which is slightly convex (instead 
of hat as in most larvie), the margins slightly thickened and turned 
up along the free edge ; anal segments sloping, the last broadly and 
slightly squarely rounded, with a large, shining, slightly pitted, dark- 
brown depression dorsally-like that of segment 2 : indeed segment 2 and 
the anal end are very like each other ; hinder margin of segment 18 some- 
what tumidly raised above this depression : the body between segment 2 
and segment 12 paraUel-sided, the last segment, perhaps, broadest ; organs 
of segment 13 circular, black, «not very easily seen ; the gland of segment 
12 conspicuous, transverse, triangular-depressed (the section, that is, is 
triangular). Surface of larva dull, each segment with a lateral transverse 
line at the lower end of which is the spiracle ; covered with minute, 
flat-topped (disc-shaped), white, thick tubercles ; some hairs round the 
free end of anal segment : no others anywhere along the dorsoventral 
margin. Spiracles small, black, circular, in the bottoms of the lateral. 



THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA, 701 


transverse folds. Colour : all the dorsal part of the body down to the 
lateral line is a dark, blackish green-brown in colour^ marked lighter on 
each segment diagonally ; the dorsal portion of segment 7 yellowish ; 
below the lateral line the body is light greyish-green with dark mottlings 
arranged in a pattern showing t^o spiractilar, olive-green, longitudinal lines 
which are slightly broken; free edges of segments 2 and 14 grey-green; 
ventmm yellow, L : 14 mm ; B ; 5 mm at segment 12 ; H ; 5 mm. 

Pupa,— The shape is quite normal. Head bowed, hidden under the large, 
convex, slightly dorsally carinatod segment 2 ; segments distinct ; thorax 
humped, convex, slightly compressed laterally on the dorsum ; constriction 
behind thorax dorsally slight, laterally nil ; abdomen circular in transverse 
seotioTi, rather long, ending in a perfectly roiinded, more or less hemis- 
pherical shape with tlio last segment slightly turnod under upon the 
ventral aspect of which art* the suspensory hairs ; lateral outline diverging 
ever so slightly from shoulders to segment 8/0 but very nearly parallel, 
pupa broadest at segment 0, of equal height at a[u»\ of thorax and 
segment H/7 ; the* general shape being long and narrow, curved down at 
both ends so that the piif)a touches at both extremities and not elsewhere. 
Stirfaee smooth, only slightly shining, very minutely haired all over. 
SpiraHt^s of segment 2 facing forwards, nearly covered by a small expan- 
sion of the anterior margin of thorax ; other spiracles raised, oval, black 
with a little hole in the centro — funnel shaped V — and conspicuous. Colour 
of the pupa is a nondescript yellowish dark-brown, smudged with black 
or very dark brown ; otherwise, another way of putting it, yellowish-pink, 
speckled wdth black. L : 0 mm; B : I mm. 

flalnls. — Th(» larva is always attended by ants of the genus 
flrrmasUKfitafcr wlurh never leave it eitlnu’ in that state or in the 
pupal slate and it is often to he found in little houses built over 
scale-ins('cts by tluuu on the l)ranches ot the trees or on the twigs ; 
it is restless, and dittieult to keep in eajitivity. Thn*e larva* were 
found when originally discovered, iii a dead leaf amongst foliage, 
hung np there and more or less fixed; they were huddled togetlier. 
But the larvaJ fe(*(l upon young, temhjr leaves, wandering out for 
that purpose, resting only on the iiiuh‘rsides and eating all but the 
top eutieh*. 'fliey wander off to pupate and rarely undergo the 
cliange on a green h*af ; but g(*nerally choose a crevice or fold in 
a dead leaf, &c. The ]iupa is laxly attached by the tail only. Ther(* 
is no hody-st ring. 1'he growth of the larva is not particularly 
rapid and the pupa is somewhat long in producing the buttorHy. 
^fhe places the buttei'fly chooses to lay her eggs are generally in 
thick jungle on the low" branches of a cut tree or small bush, not 
overshadowed by dense shade but exposed to the air and sunlight. 
The foodplant is Terminedut panimlata {Comhreiamr)^ a large tree. 
The butterfly is not often seen nor are its eggs and larvin easy to 
find; iwleecl the eggs have so far eluded notice, notwithstanding 
seeking by the writer of this description. The male insect is, 
perhaps, even more uncommon than the female which is, at least, 
occasionally seen flying round the foodplants and laying eggs. 
They both stick to the jungles, the male occasionally basking low 
down on the end of a leaf. The flight is not strong but neither 


8 
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is it weak — a sort of medium fluttering style. It rests with its 
wings closed as a rule and never goes to flowers or water. It was 
first bred in Kanara District of Bombay and has been recorded from 
Masuri, Sikkim in the Himalayas ; Orissa, South India; Kanara and 
the Nilgiris; Ceylon; Assam ; Burma; the Malay Peninsula; Nias 
Island and Sumatra and Borneo. 

83. Genus— Hokaoa. 

Like the genus CataptBoilma, and the genus Rathinda, this is also dis- 
tinguished from the majority by the insects having three tails to the hind 
wing ; they are farther characterized by having both wings crossed by a 
more or less broad, continuous, disoal band whereas Raihinda is spotted 
with only an apical band to the hind wing, Catapcecilma is dark-banded 
and spotted without a sign of a similar white band. Eyes naked ; body 
stout ; palpi directed out straight in front, second joint roughly scaled, 
slender and reaching beyond the head, third joint cylindncal, oue-third the 
length of the second ; legs short, antennse short, gradually thickened to the 
pointed club ; considerably less than half the length of the wing. De Nic^ville 
says that about ten species have been described, that the genus is a purely 
Oriental one, that its headquarters are in India and enumerates 7 species as 
occurring in India, Burma, and Ceylon of which, however, only 5 are now recog- 
nised as really good ; others occur in the Malay Peninsula and some of the 
island of the Archipelago beyond. The flight of the insects is rapid, but 
they never go far, but settle again shortly. They do not go to flowers and 
water, at least they have never been observed to do so. The writer once saw 
many butterflies flying round the young shoots of Dtoipytva embryopteris, 
De Nicdville and Mackinnon bred two of the species at Masuri m the 
Himalayas and the larva is said to be very similar to that of Rathinda 
amor but has eleven processes instead of the 15 of that species. The 
pupa is stout, aflixed only by the tail and evidently resembles very much 
the stout type of Rathinda chrysalis. The foodplant is given as Coriana 
nrpalemh of the family CoHanacas, 

187 . Horagmenyxt Moore, — Male. Upperside cyaneous-bltie. Fore wing 
with a patch of white outside the end of the cell, divided into 4 by veins 
2, 3 and 4 ; the upper piece the smallest, the spot below vein 4 small ; the 
costa with a black band, narrow at the base, increasing in width outwards, 
occupying the whole apical space beyond the white patch, and broadly down 
the outer margin. Hind wing with the costal area broadly blackish, 
a narrow, macular, outer, marginal, black band ; terminal black line ; anteci- 
liary bluish-white thread ; tails black, tipped with white. Cilia of both wings 
black, tipped with white on the hind wing and at the hinder angle of the fore 
wing. Untlerside pale ferruginous-brown, with a pinkish tint. Fore wing 
with the hinder, marginal space below the submodian vein white ; a broad 
band with dark-brown edges crossing the wing from the white hinder 
space to near the costa, its inner edge passing just outside the end of the 
cell, fairly erect, somewhat sinuous, its outer margin inwardly oblique 
from vein 4, narrowing the upper end of the band to a point below the 
costa ; terminal line dark-brown, Hind wing with a narrower band in 
continuation, edged inwardly with dark-brown, somewhat diffuse on its 
outer side, the band somewhat constricted in its middle, extending from the 
costa (where it is broadest) down to the first interspace, where it is angled 
and runs inwards in a straight black line, with some metallic blue-green 
spots on it ; two similar spots below the angle ; and three or four on the 
abdominal margin above the anal angle ; a black, anal spot in interspaces 
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1 and each with a metallic blue-groon spot attached to it ; marginal 
line dark brown^ a white thread inside it. Cilia of both wings white, con- 
taining a medial, brown line. Antonnie black, ringed with white ; head 
and body above and below concolorous with the wings, abdomen whitish 
beneath and at the sides. — Female. Upperside paler and duller blue, 
the discal white patch on the fore wing larger, more complete and usually 
oval-shaped. Underside as in the male but paler, and the white bands 
broader. Expanse of wings, 128-84 mm. 

Of the usual lyoicuid shape, furnished with eleven tentacular 
processes ; two on segment 8 ; a single one on segment 4 ; 8 on segment 
5 ; 1 each on segments 6-9 ; 2 on segment 1 1 ; those on segments 8, 4, 7-9 
all dorsal ; one of 5 dorsal, two lateral ; the two on 1 1 lateral. Colour 
being green in some places, brown in others.” {Mackinnon and de Niciville). 

l*Upa. — “ Very short and thick for its length, with no medial girth. Colour 
light green anteriorly, the wing-oases brown ; the abdominal segments 
also brown ; green on the back of the body.” {Mackinnon and de Nxc^tille,) 

ITahits. — The butterfly has much the habits of Eathindd amor 
but is, perhaps, rather stronger on the wing ; it flutters in much 
the same way and sits on leaves. It does net come to flowers or 
go to water and never comes into the open. It is a jungle species 
but is found on the sea coast at sea-level in Kanara as well as in 
the scnib-evergecn parts above the Ghats at 2,600'. It is most 
decidedly rare in Kanara below the Ghats though more plentiful 
above. It has been recorded from the Himalayas ; the Karen and 
8han Hills ; Sikkim and the Khasis ; Assam ; Orissa ; Kanara in 
Bombay. The foodplant is given as Goriaria nepalensis by Mackin- 
non and de Nic(?ville. 

188 . Horaia cingalansit, Moore. — Male. Upperside of a brighter and 
cleaner blue than in H, onyx. Fore wing : the outer margin more convex ; 
the white patch iiBiially smaller, not usually extending below vein 2 ; the 
black, outer, marginal border narrowing hindwards. Mind wing : with the 
upper tail (at the end of vein 8) in all the specimonB we have seen, very 
short, not half as long as it is in onyx. Underside : ground colour similar. 
Fore wing : with the margins of the white band more even, making the 
band somewhat bottle shaped. Hind wing : the band narrower, straighter, 
not constricted at its middle ; the anal markings somewhat similar, but 
the space between the anal, black spot and the black spot in the first 
interspace is white speckled with black atoms ; there is an extra subter- 
minal, small, black spot in the third interspace and each spot and mark 
in each interspace is capped with metallic blue-green scales. Anteuiue, 
head and body as in onyx, — Female. Upperside : dull bluish-grey. Fore 
wing : with some blue scales on the basal portion ; the white patch as in 
E, onyx. Hind wing with some white on the middle of the costa and a 
small, suffused, whitish space in the middle of the wing ; the ground colour 
of the wing paler than it is on the fore wing. Underside : as in the male, 
Expanse : male 28 mm ; female. 80 mm. 

Habits , — The transformations are unknown and the habits, practi- 
cally, also. 

Habitat , — South India, Ceylon. The Type came from Ceylon ; 
it is found also in Kanara ; it is closely allied to H. onyx, but can 
always be recognised by the shortness of the tail at the end of vein 
3. (Swinhoe), 
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Ill a. Nora|a viola.-— Male. Uppemde : blaokish-brown with a slight 
violet tint. Fore wing with a somewhat oval white patch outside the cell, 
varying in size in different examples. Hind wing without markings, tails 
black, tipped with white, outer marginal line of both wings finely black. 
Underside paler with a stronger violet tint. Fore wing : with the white 
patch continued to the hinder margin, somewhat constricted at the sub- 
median vein. Hind wing : with a black, anal spot ; another usually (but 
not always) in the first interspace ; and some obscure blackish spots in 
the others. Antennte black, ringed with white ; head and body above and 
below concolorous with the wings ; no sex mark in the male. Female. 
Upperaide ; dull greyish-blue. Fore wing : with the white patch larger 
than it is in the male ; costal black band rather broad, widening gradually 
from the base to the apex, filling up the whole apical space outside the white 
patch and broad down the outer margin to the hinder angle. Hind wing : 
with the costal space broadly blackish, with a small white patch on the 
middle of the costa ; the outer margin with a narrow, more or less macular, 
black band ; marginal line finely deep black, with an inner, white thread. 
Underside as in the male. Expanse : male, 22 mm. ; female, 2/) mm. 

Larra. — A single specimen from a larva found feeding in Mussuri on 
the loaves of the Conana nepalensis, Tt is a most curious-looking creature, 
about half an inch long, of a reddish-browm colour, of the usual lycmnid 
shape, but furnished with eleven tentacular processes, two on the third 
segment, one each on the fourth, seventh, eighth, and ninth segments, all 
dorsal, the fifth has three, two lateral and one tlorsal, the eleventh has 
two lateral ones. {Macktnnon and do Nicfville), Habitat. — India. The 
typo came from Dharmasala, N . W. Himalayas; Mackinnonand dn Nic^ville 
record it from Mussuri and Sikkim; Colonel Swinlux* has it from Nilgiris, 
6,5(H) feet elevation and says : it is a rare species, though widely distri- 
buted.” It has also been taken in Kanara, Bombay Presidency. 

34. Conus — iiOXTHA. 

‘‘ Eyes naked, body short, only moderately robust ; palpi long (still lon- 
ger in the female), fiattened and scaled throughout, second joint outreach- 
ing the head by two-thirds its length, third joint half its length ; legs 
short, thick and scaled ; aatenme short, only one-third the length of the 
costa, thickened throughout their length.” {Moure^ as quoted by de Nic^rille). 

De Nicdville says that “ four species of the genus have been recorded 
from India, I am unable to give a single character by which these species 

can be identified They are very conspicuous butterflies on the wing 

and are usually found amongst trees and bushes, especially bamboos. They 
have rather a weak flight and their long tails soon get broken.” At the 
present day these forms have all been placed under the single name 
atymnus as separate races characterizing different regions in India; Ceylon; 
the Andamans ; South India ; and North India, Burma and the Nicobars. 
They are all, however, represented in Kanara District of Bombay ; so they 
do not even merit to be considered as races. The butterfly also inhabits, 
outside India, the Malay Peninsula and some of the Malay Islands. The 
larva and pupa are somewhat abnormal in shape, the former having a waist 
and being shining as to surface, the latter having only the tail attach- 
ment and the last segment hoof-shaped. The foodplant is Smila.r or 
Diosoorea, only the young shoots being eaten ; the former belonging to the 
Liliaceac, the other next door to it. 

Its. Loxani atymnav, Cramer. — Male. Uppersidex both wings tawny-golden, 
the intensity of the tint varying in individuals, from florid but not glossy- 
orange to pale saffron-yellow. Fore wing : the exterior and posterior 
margins blackish brown, the inside boundary being regular and passing 
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id an arch from the middle of the costa to the tornal or outer angle, leaving 
the greatest breadth at apex. Hind wing with a narrower and paler, 
apical border, the inner edge of which is slightly dentate and gradually 
diffused into the ground-colour of the surface or entirely covered with a 
diluted yellowish tint ; inner margin dirty-greyish and downy, lengthened 
in the direction of the lobe ; the lobe irrorated with dusky-white. Under- 
side : both wings covered with a yullow-ochreous, powdery tint which is 
uniformly diffused over the whole surface ; marked with four brownish* 
parallel bands, the two inner ones of which are generally very obsolete 
and apparent only in fresh and well conditioned specimens ; the third, 
extending across tlio middle of both wings , is the most distinct and is 
composed of darkish lunules between the veins all continuous with each 
f»ther ; the fourth, marginal, is faint and interrupted. Hind wing : the 
transverse or lower end of the lobe is marked with a brownish streak 
consisting of three confluent spots which are covered along the margin with 
whitisli irrorations, the inner spot being diffused over the rounded extre- 
mity of the lobe. Body brownish above with a slight admixture of 
yellow ; the thorax with delicate, silky heirs ; underneath, these parts 
are covered with a short, close, wdiitish down. Antennm brown. Tail 
pale tawny with an obscure margin and a white tip. — Female : exactly like 
the male and can be distinguished by the conformation of the front legs ; 
the tarsi also by the wing being broader, the costa more arched, the inner 
margin longer than iu the male ; thus giving the wing a blunter appearance. 

The above description is taken from de NictWille’s book and is Horsfiold’s 
original one. Expanse : male, female, .'10-45 mm. 

The four species mentioned by cle Nic^villo are atymnus^ surya, yrahha 
and arcuata. The first is given as occurring throughout India ; the second 
as coming from Kanara and Travancore ; the third from the South 
Andamans ; the fourth from Ceylon. In Kanara the form atymnus is 
common ; surya is the dry-weather form of it and all of them are now 
allowed to be one species ; there is no doubt that they are. The name 
atymnus is Cramer’s and dates from 1780 and is far the earliest. The 
others are all Moore’s ; he was very fond of making species. 

— The shape is hemispherical or very nearly so and it is broadest at 
the very base. The surface is shining, like china, pitted rather minutely 
all over, with a rather deep, apical, much larger pit— the miscropyle. The 
colour is white. B : 1mm. 

l^rva . — The shape is, on the whole, that of Tajuna cippus though the 
“ waist ” is less developed, the segments 11, 12 are not broadened out later- 
ally and the front part about segment 5 is not so much broader than the 
rest of the body as in that species ; on the whole the shape is narrow for the 
length, being more or loss of the same breadth from segment if to segment 
11 except for the slight narrowing of the waist about segment 9. The 
head is hidden by segment 2 and is rather small, shining yellow and 
round ; segment 2 is not very broad, somewhat thickened round the free 
margin with a slight emargination in the dorsal line on the front margin, 
more or less hemispherical in outline, the dorsal slope towards segment 3 
slight; segment 3 ascending more rapidly and segment 4 still rising at the 
same angle to the top of 6 which is the highest point of the body ; 
after which the dorsal line descends again very gradually and very slightly 
concavely about segment 9, where the waist is, to the anal end which 
is the lowest as well as the narrowest place ; this anal end is flattened dor- 
sally and is square at the extremity round which there is a distinctly 
thickened flange— as, indeed, there is to a somewhat lesser degree, round 
the whole body on the dorsoventral line ; here, also, as in the larva of 
Tc^uria dppas the dorsal portion of segments 8 and 4 is flattened. Surface 
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of larva is pitted minutely and rather deeply all over^ also finely corrugated 
into the bargain and clothed with minute, white tubercles ; otherwise shining 
and quite naked. Spiraolei are situated in depressions, raised in themselves, 
circular in shape and white in colour. The colour of the larva is greenish- 
yellow, rather soiled, suffused with dull rose on the sides of segment 2 and 
segment 14 ; ventrum dull rose. The colour may be more green than rose or 
more rose than green. The thickened dorsoventral fiatige is deeply indented 
on its ventral surface. L : 19 mm ; B: 4*5 mm. 

Has, at first sight, the appearance of being normal in shape, but 
the anal end is hoof-shaped though not very prominently so ; and there 
is only the tail attachment (the shape and style is very like those of Cheritra 
jaffra) ; the head is hidden under segment 2 ; segment 2 is semi-circular 
in front, very convex transversely, the dorsal line in tho same plane as the 
front slope of the thorax although the front margin is rather minutely 
suddenly higher than the posterior margin of segment 2 ; thorax convex- 
humped, slightly oarinated in the dorsal line ; the constriction is slight ; 
the pupa is broadest at segments 6 (shoulders) to segment 6, highest at 
the thoracic apex although the height at segment 6 is nearly as great ; 
transverse section of the abdomen is all but circular ; the anal segment is 
horse-hoof -shaped ; and the ventral portions of segments 12-14 lie flat 
on the attachment surface. Surface slightly shining, slightly minutely 
roughened, quite naked, rugose on the dorsal abdominal band. Spiracles 
of segment 2 oval, dull enamel-white, convex, of ordinary size ; others longly 
oval, white, on raised green broadly oval swellings Colour of pupa green ; 
margins of segments 8-5 along the wing-lines lined with black ; front and 
back of thorax suffused black ; dorsum of abdomen greyish-brown with the 
sides by the wings tinged with rose-colour ; wings suffused blackish out- 
wardly. L : 15mm ; B : 4mm ; H : 4*5mm. 

Uahits . — The eggs are laid on the young shoots that spring out 
of the ground to the height of several feet before any leaves develop ; 
also on the leaf-buds later on before the leaves expand ; one at a 
time though there may be several on the same shoot. The larvae 
resemble, in the most astonishingly accurate manner, the leaf-buds 
at tho nodes of the shoots and thus escape notice as they take advantage 
of that resemblance and lie closely applied alomj the shoots. The 
pupa is formed also along the stem with only the tail-attachment 
closely applied along ventrum The caterpillar is invariably attended 
by ants, the red, biting species with pugnacious, aggressive habits, 
Oicophylla imaraydina. The pupa less so. When tho caterpillar 
is violently disturbed it hardens itself and becomes rigid and falls, 
though, as a rule, it is very firmly seated and is not easily shaken 
off. The butterfly haunts the underwood in the jungles and docs 
not venture into the open except for very short distances at a time 
and then only, when in transit from one jungle to another or one 
bit of jungle to another. Tt keeps mostly low down and does not 
lly high. It is generally seen about tho foodplanta especially at 
the beginning of the rains and end of the hot weather in Kanara 
when the shoots of Smilax the foodplaiit are coming up ever}nvhere 
from the roots that have lain practically dormant during the 
months of January to May. Tt has rather a strong flight, some- 
what “jigging,” in triangular curves and never flies far; it 
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alights on the shoots of the footplant or on bare twigs and sticks^ 
and sits with the wings closed, the little w'hite tips to the long 
tails waving in the wind. It walks about also sometimes when 
settled and is not very quick at rising. It basks low down, too, 
in the sun, wdth the wings opened about a quarter. In Kanai^a 
they are found from sea-level up to 2,500' but always in jungle 
and they prefer the neighbourhood of the evergreens to the opener 
deciduous type — the places w'here tSmilax abounds ; they have no 
other food except Vioacorea which is, practi(;ally, the same thing. 
The distribution has been given above under the genus but is 
repeated here, taking it as a fact that only a single variable species 
exists: — throughout India, Ceylon, the Andamans and Nicobars, 
Burma, and throughout the Malay Peninsula and Islands. 

The figure of the butterfly on Plate II, numbered 55 is, on the 
whole, ratlier good except that the tail-points are not black and 
white enough and the underside not bright enough. 

35. Genus Dbddobix. 

The eyes are hairy ; the body robust ; the palpi straight, the second 
joint reaching beyond the head by one-third its length, and 
thinning upwards, smoothly scaled, the third joint very slender about 
one-fourth the second in the male, longer in the female ; legs scaly, 
femora haired below ; antoimm longer than half the costa, club evenly- 
formed. Deudorix epijarban is the type species and the one that is dealt 
with here. In all its ways it is very closely allied to Virachola and has 
nothing to do at all with Bapala, Tho shape of the wings, the style of 
marking on the underside, tho larva and its habit of feeding on the 
interior of fruits, the pupw — all are those of T irachvla. The larvio of this, 
Virachola and Bxndahara are extremely like each other and rather difficult 
to separate. There are supposed, at the present day, to be four species 
of Deudoruc in the Indian region. Tho genus exists in every part of India 
except in the desert tracts and very high altitudes ; in Ceylon, tho 
Andamans and Nicobars ; Burma, Malay Peninsula and across to Celebes. 
Indeed that is the distribution of the single species epijarhaa, 

190. Deuilorix opijarbas, Moore. — Male. Upperndex scarlet-rod in colour. 
Fore wing : with broad black, costal and outer marginal borders j the 
costal band has its inner margin somewhat curved, being limited by the 
median vein, consequently it is broadest at tho apex, its inner edge on tho 
outer margin is uneven, and at the hinder angle the black band is 
continued for a short distance along the hinder margin ; the rest of the 
hinder margin is narrowly sutfusud with black, and so is the submedian 
vein. Hind wing ; with the costa, base and abdominal area sulfused with 
blackish, the abdominal fold brown ; outer marginal line finely black ; 
anal lobe black with a small, red mark in it ; tail black, tipped with white, 
the veins often more or less finely black. Antennae black, ringed with 
white ; club with a rod tip and with a white, streak on the underside below 
it. Undernde. : greyish-brown, markings indicated by their white edges. 
Fore wing : with a thick bar, with a pale-white line splitting it at the 
end of tho coll; a discal, almost straight, rather broad band narrowing' 
gradually hindwards ; a submarginal series of thick, luuular marks, edged 
outwardly with white, its lower end close to the lower end of tho discal 
band. Hind wing : with a thick bar, with a pale-white line running 
through it, at the end of the coll ; a discal series of seven conjoined spots ; 



768 JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Vol, XXVL 


the upper nix equariih, the aeventh angled, the series irregular, the seoond 
spot a little outwards, the fifth a little inwards touching the lower end of 
the spot of the disooidal band and decreasing in size hindwards ; the 
angular spot running in on to the abdominal margin one-third above the 
anal angle, a submargina] series of similar spots, increasing in size hind- 
wards ; anal lobe black ; a linear white mark, and a curved streak of 
metallio-bluo scales above it ; a black spot in the first interspace, ringed 
with orange, — Female. Upperside : fulvous-brown. Fore wing : with some 
fulvous suffusion below the median vein, varying in extent in different 
examples. Hind wing with the abdominal fold pale, in some examples 
without any markings, in some the entire wing is tinted with fulvous ; 
and sometimes there are indications of a senes of fulvous, submarginal 
spots. Underside as in the male, the ground colour often much paler. 
Expanse ; male, 35 to 48 mm ; female, 32-50 mm. 

Depressed — hemispherical, broadest just above base, with a central, 
apical depression ; 14 rows of more or less square, fine-walled cells from 
the top to base with a small prominent point at each wall-intersection ; 
walls fine, subregular, nearly all meeting in the apical depression ; colour 
white, shining. B : O. 5mm ; H : O. 25mm. 

Larva , — The general Hhaj)e of the body is, perhaps, the normal lycmnid 
form but tapering more than usual to the end, the transverse section being 
convex over dorsum, flat on the ventnim, the fore-end semicircularly 
rounded, the anal end which, composed of segments 12-14, is an elongated 
semi-circle in outline with a strong dorsal slope, thickened round the edges, 
the whole dorsal part inside being a flat, circular surface formed into a 
sort of flat disc to fit the hole which the larva makes in the rind of the 
fruit : it is admirably constituted to clean out the refuse from inside— for 
which purpose it is actually used ; Head shining red-brown ; eyes black ; 
clypeus round-topped triangular, slightly sunk at apex, half the height 
of the head, with a thin, whitish border-line continued up on to the vertex 
of head as the dorsal line ; labrum and basal, antennal joint dirty-white ; 
ligula and second joint ditty-orange ; the ligula large with a shallow, 
frontal sinus, segment 2 is semicircular, also tumid round the margin, the 
dorsum being occupied by a large triangular depression with the sides 
curved, the base along the hinder margin and shining at the bottom but 
not very deep ; the whole slightly ascending towards segment 3 from the 
front margin ; segment 3 is a good deal broader and higher than segment 
2; segment 4 than 3 ; segments 5, 6 are the broadest and highest part of 
the Iwdy ; it thence decreases both in breadth and height to segment 10 ; 
segment 11 is somewhat narrower and lower than 10 and flattened dorsally 
with the transverse, mouth-shaped gland at its hinder margin; segments 
12-14 are dorsally indistinguishable from each-other, composing the 
^^shovel” and the organs are situated on this flat, circular shovel as well as 
the last pair of spiracles, and the protrusible bodies are white and cylind- 
rical. Surface of body shining and oiled -looking, covered densely with 
small, moderately short, erect, blackish bristles ; round the dorsoventral 
margin and round the shovel, as well as along the front margin of segments 2 
and 3, is a row of long, erect, lightish hairs tlureo or four times as long as the 
bristles 7 or 8 to each segment ; each segment from 4-10 has a dorsal and late- 
ral, transverse depression, the spiracles being situated in the bottoms of the 
end of the lateral ones. Spiracles are conspicuous, large, oval, light yellow — 
the lateral depressions are fairly broad. Colour is dirty leaden-green, seg- 
ment 2 and segment 8 yellow ; segments 4, 6, and 10 are a dirty brown-green, 
segments 7-8 dorsally pale-orange except for a dorsal, central small patch 
of ground colour and a subspiracular white patch ; the centre of the 
‘‘shovel” is also dirty brown-green. L ; 16mm ; B ; 6*25mm ; H : 4*75nun# 
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Pupa, — Very muoh the same Bhap€ at that of VtracAola perse,, i, e,, 
the usual normal, lyctenid shape : very little humped in the thorax, oons- 
triction behind it very slight dorsally, nil laterally, the lateral outlines 
parallel from shoulders to end of wings, shoulders very little prominent ; 
head hiddenv under segment 2 ; segment 2 with the outline semioiroular 
in front, convex transversely, the dorsal slope of ascent from front margin 
the same as that of the front of thorax ; the pupa is stoutest about 
segment 8, though very little stouter there than at the shoulders. The 
surface covered with minute, erect hairs ; round the front margin of 
segment 2 and round the spiracles and along the body just at the dorsal 
margin of wings are some longer, lisht, hairs, erect and otherwise. Spira-- 
cles of segment 2 facing forwards, oval, whitish ; the rest situated in wide 
depressions, fairly large aD<l conspicuous, oval and a little lighter in colour 
than the rest of the body. Colour of pupa is rosy-brown, covered with 
blackish spots and smudges, forming on the abdomen a dorsal line, on the 
thorax a lateral crescent above each shoulder ; the dorsum of thorax and 
front slope lighter. L : 11 mm : B : fi*5 mm. 

Habits , — Single eggs are laid on the stalks, leaves and flower-buds, 
also on tlie stems of the branches, twigs, &c. The little larva makes 
its way immediately to the fruit and bores its way through the 
shell into the inside ; it eats the inside, changing, as necessary, as 
it grows, to another fruit. It often pupates inside the fruit it last 
cleans out. De Nic^wille says in his description that the colour is 
“ dull-ochreous blotohed with leaden-black, the surface of all the 
segments smooth and shining, the constrictions between the segments 
well-marked, each segment with a shallow, dorsal pit, a subdorsal 
and a lateral pit which bears the deejy^hlack spiracles ; the entire 
lateral"’ (dorsoventral evidently) “edge of the larva furnished with 
rather long, bristly hairs,” The spiracles may be black in some 
specimens though, generally, their colour is very constant and 
characteristic. He also remarks that the butterfly “ has an extremely 
rapid flight, but often settles and is not easily caught ” which is very 
true. The insect is of wide range and is found in the plains and 
the hills, in regions of heavy rainfall as well as where it is any- 
thing above 10” or 15”, in open land as well as in the forests, 
from sea-level up to, certainly, 4,000’ for it has been taken at 
Masuri in the Himalayas. Both the male and the female go freely 
to flowers and also, occasion?illy, to water in damp places on the 
ground ; the male may be caught basking on quite high trees with 
the wings somewhat less than half-open ; but they rest with them 
closed. They may both be taken at flowers quite easily but, once on the 
wing, the flight is too rapid and irregular to make a captui'e anything 
but difficult. Einiarbas is recorded from all throughout India 
except in the desert tracts and very high elevations ; Ceylon, 
Andamans, Nicobars, Burma, Malay Peninsula, Nias, Borneo, 
Celebes. The larva is rarely attended by ants. The food plants 
are the fruits of Pomegranate, Sapindits trijbliatus or Rita, Oonnams, 
and probably others. 



SOMK BIRPS OBSERVED AT PAGOO, NEAR SIMLA. 

BY 

WfilSTLEK, F.2.S.. M.B.O.U, 

While on a short spell of casual leave in Simla this year 
fl918], t semed an opportunity of going out to Pagoo in 
hopes of obtaining some birds new to my collection. Pagoo is 
the name of a stage 14 miles from Simla on the main Hindustan* 
Tibet road ; the Dak Bungalow there is situated at a height of 8,200 
ft. But the ridge behind the Bungalow rises somewhat higher. 

The name of Pagoo will be familiar to students of the earlier 
r^rds of Indian ornithology, as both Beavan and Tytler obtained 
somCi specimens there, and the locality also is mentioned in some 
of Hume's notes. 

1 reached Pagoo on 25th October and returned from there again 
to Simla on 81st October ; during this period a heavy storm occun-ed 
^nd fresh snow fell on some of the hills further noith. At Pagoo 
thei*e was hoar frost every night, which remained all day in 
sheltered patches. It will be seen from the notes below that many 
of the birds from the higher Himalayas had already aiTived. 

The country round Pagoo is on the whole disappointing ; with 
the exception of small protected forests, the hillsides are somewhat 
bare, consisting of rough cultivation and bush scrub, divided here 
and there by small patches of oak or pine wood. 

1. The Jungle Crow — Carvua macrorhynohua levaiUanti, Lest. 

Abundant and generally distnbuted. 

2. The Himalayan Nut«cracker'^i\rtio(/ira^caryo6atac^l^isp^, Vig. 

Two pairs were seen and another one or two heard in the 
woods about Fagoo between 7,500 and 8,500 ft. The curious 
harsh oali carries a long way m the nullahs and reveals the presence 
of birds which otherwise escape notice. One pair observed feed- 
ing, were busily engaged in searching the needle clusters of a 
Pinua longifoiia. Although not ordinarily shy, their subpicion is 
easily aroused and it is not then easy to secure a specimen. 

8. The Indian Grey Tit — Parua Horsf . 

A few observed about Kasnmpti (6,500 ft ) and at Fagoo. 

4. The Green-backed Tit— Pufus tnontMua nunUicolua, Vig 

Very common and noisy and one of the most conspicuous 
members of all hunting parties. 

6. The Crested Black Tit— Porns nuhnolaphua, Vig. 

Very common and found in all hunting parties ; the long ore«t 
is carried erect and with the pure white cheek and nape patches 
gives the bird a very distinctive appearance, 

6. The Red^headed lit-^Aagithaloaer^hroeaphalua tryUifocajih^^ 

Several flocks of this beautiful little tit were met with, in every 
instance forming part of a larger mixed hunting party. 

7. The White-throated Laughing Thrush— albogutarii, Gould. 

Tviro small flocks were met with in some heavy jungle at about 
^ 7,500 ft. when I was beating for FheasantSt They were very «by 
^4nd moved quickly through the forest uttering their weird orias. 
This U the first occasion on which I have come aoroas ihU specie 
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although 1 have alwayi been on the look out for it when in 
the Hills. It would seem to be very local and capricious in its 
distribution. 

d. The Hed>headed Laughing Thrash — TroehcUopteron ^r^/throc^phahm 

erythrocephalumf Vig. 

A single individual xras observed in the open in a small patch of 
stunted trees, where it was uttering a loud and beautiful call. 

9. The Variegated Laughing Thrush — Trochalopteran variegaHm varie- 

gaium, (Vig). 

Very common and easily found f tom its noisy behaviour* In- 
dividual bands appear to move about a good deal up and down 
the hillsides in the course of the day so that a patch of jungle 
may be found full of them at one time and at another time empty. 
They also move freely out into the trees on the open cultivated 
hill-sides. 

10. The Streaked Laughing Thrush — Troehalopteron lintutum grises^ 
ceniior. Hart, 

Less abundant than the last species and for the most part 
found skulking close to the ground in low bushes in or about the 
terraced cultivation. 

11. The Kusty-cheeked Scimitar billed Babbler — Pomaiorhinus try- 
ihrogtvyB erytktogmttB^ Vig. 

A single individual was seen and shot while we wero beating 
out a small strip of wood between two holds on a hillside about 
7,500 feet, it came Hying along low ovex the ground with a 
rather peculiar flight and appearance due to the short wings 
combined with the heavy bill and tail. 

1 *i. The Black-headed Sibia— Lioptila capiatrata pallida^ Rartert. 

Not observed at Fagoo though it was seen iu Simla at a little 
over 7,000 feet on Jacko. 

li*. The Stripe- throated Siva — Siva airigvia atrigala, Hodgs. 

A flock of these handsome little birds were observed feeding 
in some bushes in heavy jungle above 8,2i 0 feet near the DaS 
Bungalow; the yellow of their plumage blended extraordinarily well 
with the dead leaves on the bushes, and tkeir whole actions and 
subdued call- notes were very reminiscent of the family of Bab- 
blers, especially when alarmed by my presence, the flock began to 
move rapidly up the hill. They went so fast feeding through the 
jungle that i lost contact, but afterwards 1 found the flock again 
at its leisure iu some seedling firs in a warm sunny hollow on the 
top of the hill. Hero they were unsuspicious and allowed a near 
approach. 

14. The Black Bulbul — jiBaroidea^ Vigors. 

A couplo of flocks weie observed in a nullah to the south aide 
of the ridge on which stands the State Best house at Fagoo, some- 
what below 8,000 feet. 

15. The White-cheeked hn\h\d—Pycnonot'usleuooyenya^ (Grey). 

A few were observed up to 8,000 feot in the nullah mentioned 
under the last species. 

10. The Himalayan Tree-Creeper-^ CVrfAfa himalayana himalayana^ Vig. 

One or two individuals wero observed in company with hunting 
parties. 

17. The Cashmere Wren — TivglodyttB trogo odytea nagleidu^, Brooks. 

Observed on three occasions only ; one lird was feeding in the 
terraced hedge, separating two fields from one another ; the second 
was skulking in the bushes of an isolated patch of open jungle, and 
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tho third was found in haavy jungle in company with a hunting 
party. The note is a harsh chipping*' one, similar to that of the 
English wren in character but louder and deeper in tone. 

IS. The Himalayan Gold Orest — regtUui himalayeruis, Jerd. 

Two specimens were obtained from a hunting party on the last 
day of my trip ; 1 had not preyiously realised that the species was 
likely to be ab >ut, so it is probable that many of the small birds 
which I had previously attributed to Phi/Uoseopua proreyulus were in 
reality of this species ; both birds appear very similar in the field. 

19. The Siberian Ohitf*ohaff — PhylloBcopuB collySita triitis, Blyth. 

Common and generally distributed about Fagoo, both in forest 
and in bushes about cultivation. It appeared to be averse to the 
company of hunting parties and to be usually solitary or in 
company only with one or two individuals of its own species. 
The loud single note was frequently heard. 

20. Pallas* Willow Warbler — PhylloncopuB pror&gulu$ newtoni^ Gatke. 

1 believe that this willow warbler was common in the hunting 
parties but unfortunately did not obtain a single specimen for 
verification. 

21. Hume’s Willow VfBkTbXQT’-PhvllosoopuBBUperciliosuB humii (Brooks). 

This species was heard calling freely in and about Simla from 
6,600 to 7,600 feet, but appeared to be very much less numerous 
at Fagoo. 

22. Hodgson’s Grey-headed Fly-catcher Warbler — Ctyptolopha 

xanthoMhistoB xanthcBchistoB (Gray). 

One or two were met with in hunting parties. 

23. The Pale Bush Warbler — Hoveites palliduB^ Brooks. 

A single specimen was shot skulking in the base of a low bush 
amongst mixed cultivation and scrub on a steep hillside. It was 
uttering a harsh chucking note similar to that of PhylloBOopuB 
indictiB, In the same area I failed to secure what was probably a 
second specimen of the same species. On several occasions about 
7,000 feet in Simla I heard a song attributed to this species. 

24. The Brown Hill Warbler — ainiyera, Hodgson. 

A specimen was presented to me by a small sportsman with a 
pellet bow, who must have obtained it close to the Dak Bungalow 
at Fagoo. Personally I only met with the species at about 6,600 
feet at Kasumpti, close to Simla, but it is doubtless common in all 
the cultivated valleys. 

26. The Short-billed Minivet — Pencrocotus brevirosins (Vigors). 

Abundant in flock i which moved freely up and down tho hill- 
sides over forest and cultivation alike, but ot course, only settling 
in trees. 

26. The Common Mynah — Acridotberes IrtBitB (Linn.), 

Several in Fagoo bazaar at 8,200 feet. 

27. The Grey-headed Flycatcher — Vulicieapa ceylownBis^ (Swains). 

Although no individual was actually seen 1 heard what was almost 
certainly the call of this Flycatcher at about 7,800 feet in a nullah. 

28. The Yellow-bellied Flycatcher — Ckelidorhynr hypoxantha, (Blyth). 

A small party of these beautiful flycatcherg was observed in some 
heavy jungle above 8,000 feet. They happened to meet with a 
hunting party and the Phylloscopi in the latter took exception to 
their presence and several graceful mrial combats took place. 

29. The White-capped Redstart — leucoeephala (Vigors). 

One was seen frequenting a stream at about 7,600 feet near 
Cheog Village. 
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80. The Blue-fronted Redstart — Fhmntourus frantali$f Vigors. 

Three of these Redstarts, all females, were met with, in each 
case frequenting small patches of bush with a few trees on fairly 
open hUisides. They were very tame and allowed a close 
approach ; the conspicuously marked tail renders the species very 
easy of identihcation in the held. 

81. The Blue -headed Redstart — Phamicut^s cegruleocephala^Yigor^, 

A female was found in company with one of those of the 
last species. A male hew past me on a hillside just above Kufri 
Bazaar (8,000 ft.) on the return journey. 

82. The Golden Bush Robin — Tarsiget* chrysneus^ Hodgson. 

1 shot a small bird which was sitting in one of the terrace hedges 
on a partly cultivated hedgeside under the impression that 1 was 
firing at an accentor, but on picking it up was pleasantly surprised 
to find that I had secured an adult female of this somewhat 
scarce species. 

83. The Whistling Thrush — Myiophmeus temminckii tefnmtnckii, Vigors. 

This was one of the common birds of the hillsides occurring 
in all the more open woods. Apart from its predilection for 
mountain streams and the ravines through which they run, it is 
a very arboreal species and trees rather than undergrowth are 
essential for its comfort. 

84. Jordon's Accentor — Pi'tmella HrophUttus jerdoni (Brooks). 

Very common but from its skulking and shy habits rather 
difilcult to secure without risk of damage to the skin. This 
accentor was usually met with singly, threading the undergrowth 
in any open locality whether close to thick jungle or amongst 
cultivation. When fiushod it would fiy but a short way and then 
abruptly settle again at the base of some patch of cover. The 
note is loud and rather harsh, but reminiscent of that of the 
English Hedge-Sparrow. 

3/5. The Black-throated Accentor — Prunella atrogtUarU (Brand). 

A small fiock of these Accentors were frequenting a certain 
patch of hillside where some small fields were packed in between 
scrub jungle and a small but very thick Hex wood. They were even 
greater skulkers than the last species and, in spite of several 
attempts, 1 failed to get a shot, although on one or two occasions 
I could see individuals in the open within 2 or 8 yards of me 
which had to be spared. 

30. The Himalayan Green finch — Aoanthis spinoides (Vigors). 

In the course of a hurried visit of one day to Kufri at the end 
of August I had found the Himalayan Green finch extremely 
common in the cultivated stretches of hillside that border the 
roadside, but on this trip 1 found that the species had practically 
vanished. There were one or two still about close to Fagoo 
bazaar and these had probably been detained by late nesting. 

87. The Oommon House Sparrow — Patser domeatieua indica, Jard. and 

Selby. 

A few observed about the State Rest House at Fagoo. 

38. The Cinnamon Sparrow — Passer rutUans debilis, Harteit. 

Not tmcommon at Fagoo in a patch of light jungle* close to the 
Dak Bungalow. 

89. Stolickza*s Mountain Vinoh^Montifringilla nemorieola altaica, 

(Eversm). 

On the return journey just above Kufri Bazaar 1 came acrosa 
a huge flock of some 50 to 80 flinches which were new to me. 
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They were perching in the tall scrub which bordered the sides 
of the terraced holds, and when disturbed hew backward and 
forward calling, loath to settle, but equally loath to depart. 1 
was very hard up for time, but with some trouble luckily secured one 
specimen which proved to be of this species. The crop was full 
of minute seeds. 

40. The Grey-headed Bunting — JSmbenza fucata arcuata, Sharpe. 

A single immature specimen in heavy moult was shot in a low 
bush on a partially cultivated hillside. 

41. The Eastern Meadow Bunting — Emhetiza cia ntracheyi, Moore. 

The Meadow-Bunting was without doubt the most common 
bird in the neighbourhood of Fagoo, found every where except 
actually in thick jungle. Wherever one went its squeaking note 
would be heard on the ground and one was continually disturb- 
ing small parties which rose with a hash of their white tail 
feathers only to settle a few yards further on. The presence of 
a party thus moving in front often made it difficult to get a chance 
at some more desired specimen. They feed mostly on the ground 
or in bushes, but are not averse to perching in trees. 

42. The Crag Martin — Ripatia rupcstrin (Scop). 

The Crag Martin was general in small numbers about the road 
from Jacko to Fagoo, hawking backwards and forwards at a 
moderate height along the hillsides. 

48. The Upland Pipit — Oreocoiys ^Ivanus, (Hodga.). 

A single individual was found feeding in heavy grass on a 
cultivated hillside beyond Kasumpti, (d,/300 feet) ; it was 
not at all shy, but kept on rising at my feet with bunting like (light 
and settling but a short distance away, when it would again com- 
mence to feed rapidly along the ground. 

44, The Brown-fronted Pied Woodpecker — Dryobates aunoepB, (Vig.). 

Observed at 7,000 feet in Chota Simla. Woodpeckers appeared 
to be scarce at Fagoo as I saw none and heard only one or two 
calls of species not identified 

45. The King Vulture — Otopypi calvuB, (Scop.), 

Seen at 7,000 feet near Chota Simla. 

46% The Himalayan Griffon Vulture — Gypn fulvuB himalayensis, Hume. 

A large vulture which 1 attributed to this species was common 
soanng over the hills at Fagoo. 

47. The White-backed Vulture — PBeudoyypB hengalenBU (Gmel.). 

A few observed about 7, OCX) feet at Simla. 

48. The Egyptian Vulture — Neophron perenopte^'ui. 

Not observed at Fagoo and only one or two seen with the kites 
about Simla. The exact race represented was not ascertained. 

49 . The Lammergaier — Gypeetta harbatuB yrandu, Storr. 

This grand bird was to be seen sailing over the hillsides or 
sweeping high over the valleys at almost any time both in Simla 
and about Fagoo ; adult and immature birds appeared to be 
equally common. It is not shy and on one occasion 1 might almost 
have killed one on the wing with my small collecting gun. 

50. The Short-toed Eagle^CtrcaUfiM galUcuB (Gmel.). 

Oqid was seen hovering high over the ridge on which stands 
Fagoo dak bungalow. Mr. A. E. Jones informs me by letter that 
he observed one in the same place id September. 

51. The Pariah Kite — MUvub govinda, Sykes. 

K^tes were scarce at Fagoo, but the one or two that I e$w appeared 

; to ^lonj^ tq this species, which swarms about the baaaat in Simla. 
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52. The Sparrow Hawk — Aocipitei*]Hisu8,, (L.), 

Not uncommon about Fagop. 

58. The Shahin Falcon — Falco pereprinus peregnnator, Sundev. 

On one occasion when I was collecting on an open hillside a Falcon, 
apparently of this species^ stooped at a small bird that 1 had dis- 
turbed and passed over ray head at such a pace and with such a 
noise that I was considerably startled; in a second or two it was so 
far away over the valley that 1 had'no chance to verify the species. 

54 . The K estrel — Falco tinnunculw, L . 

Common about Fagoo and continually engaged in altercations 
with larger raptores. 

55. The Indian Turtle Dove — Streptopelia iuriur ferrago, (Eversm.) 

During my visit to Kufri in August this <love had been very 
common along the road, but it was probably then on migration 
and had moved away later, as on this trip I found it to be com- 
paratively scarce, only five or six individuals being seen in all. 

56. The Common Peafowl — Bavo crintatus^ Linn. 

A single pea-hen was flushed in some Ilex jungle at about 
7,000 feet when we were beating for pheasants. , 

57. The White-crested Kalij Pheasant — Genna^s alboerxHatue, (Vig.). 

I dovoted two days of my short time to looking for pheasants 
and found that this species was sufliciently common on a ridge 
near Fagoo. The summit of the ridge was about 7,500 feet in 
elevation and comprised a protected forest’^ of dark and 
gloomy Deodar jungle with comparatively little undergrowth. 
Below the protected area patches of pines and Hex alternated 
with open hillside and cultivation, the trees usually occupying 
those parts of the ground too steep for cultivation. 

The main head -quarters of the pheasants was of course in thb 
protected area but from there they straggled freely down to the 
woods in the open, and were apparently most numerous in the 
close neighbourhood of the villages. Owing to the distance from 
Fagoo I was not out in the early morning or late evening which 
was stated to be the best time to shoot the birds as they then 
collected in and about the fields, but 1 found that in the after- 
noon many pheasants certainly wore to be found in the isolated 
patches of wood between the fields. 

Those pheasants were usually found in small partes of which 
the individuals rose singly and, when flushed, especially by a 
dog, frequently settled in a tree at no great distance where they 
sat motionless. On rising the curious guinea pig like squeak, 
familiar to all keepers of the ornamental silver pheasant, was 
freely uttered. A good many birds appeared to bo killed by 
natives who shoot the bird at roost or use dogs to make it take 
to the trees. 

On other days while collecting I came upon two or three 
pheasants in heavy undergrowtli elsewhere and found then that 
they sat very close, rising as a rule within a yard or two of my 
feet. These were, however, I believe Koklas (PuoraAa tnacrolophwt) 
but in no case did 1 get a.olear view for identificati^. 

58. The Chukar Partridge — Caaeabinr chukar^ (Gray). 

I discovered in the course of collecting where two or three 
coveys were living on the open bush ckd .hillside near Fagoo, 
but could not spare the time to make a determined effort to 
circumvent them. ' 



776 


SUMMARY OB' THE RESULTS PROM THE INDIAN 
MAMMAL SURVEY 

OP TBS 

BOMBAY NATURAL HISTORY SOCIETY. 

By R. C, Wrodghton, f.z.8. 

Part IV. 

{Continued from page 379 of Volume XXV J.) 

Subfamily II. — Marmotin^. 

Gen. — Marmota. 

There is only one genus. The name Arctomys, used by Blan* 
ford, was proposed by Schreber in 1780, but Blumonbach had 
already given to the genua 'the name Marmota in 1779. 

The material available in this 
group is very scanty, especially of 
Ko. 259. himalayanus, the more eastern forms. Even 
Hodgs. with the help of Hodgson’s types 

No. 260. hodgeoni, Blanf. and drawings I cannot convince 

No. 261. caudatus, Jaoq. myself that there is any specific 

difference between his himalayanus 
and hemachcdanua (i.e., hodgsoni, 
Blanf.), and propose to treat the latter name as a synonj m of the 
former, at any rate until, if CA'er, there is material to prove to the 
contrary. Good series of marmots, from both slopes of the eastern 
Himalaya, are a great desideratum. Thomas has recently exa- 
mined the more western foims, belonging to the eaudaius group 
(J. B. N. H. S. xxiv, p. 341, 1916), when he added stirlvngi to the 
existing species. The species described by him in 1909 (A. M. 
N. H. (8) iii, p. 259), namely, liuledalei, has not been taken in our 
limits, but only on the Pamir. I have however included it, as 
well as dUhrous, Anderson, from Kabul, in the following key : — 

Key to the genus Marmota. 

A. — General colour gi'eyish ... ... 1 . Aimolayona, Hodgs. 

B. — General colour fulvous or brown. 
a. General colour fulvous. 

a*. Size large, bind foot 100 mm. ; 

back broadly washed with black. 2. oaudoto, Jaoq. 

5'. Size smaller, hiadfoot 70-80 mm. ; 

^ black splash on back, 
a*, ^o dark crown ; area between 
cheek and shoulder grizzled ; 
belly hairs broadly brown 
basally 3. airUngi, Thos. 
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V. Crown of head dark ; no grizzled 
shoulder patch; little or no 
brown at base of belly hairs.. 4. litUedalei, Thos. 
b. General colour dark brown above 

and below ... ••• ••• ••• dddiTOUS, And. 


Distribdtion 

1. M. hirnalayam, Hodg- 
son. 


2. M. coMdata, .lacque- 
mont. 


3. M. stirlingi, Thomas. 


4. M. littledalei, 'I'homas. 


3. M. dichrotts, Anderson. 


Type locality: — Nepal. (Hodgson). 
Other locaihties : — Ladak ( W ard) ; 
Sikkim (Mandelli) ; Oarwhal (Long- 
staft'); Kashmir (Whitehead) (B.M.) 

Type: — B.M. No. 45.1.8. 239. 
(Co-types of hemachalanus, Hodg- 
son, B. M.Nos. 45.1.8.237 and 238, 
Lectotype, B. M. No. 45.1.8.237). 

Type locaUiy Kashmir. (Jac- 
quemont). 

Other localities Kagan Valley, 
Hazara District. (Whitehead) 
(B.M.). 

Type : — Unknown. 

Type locality :—Chitral, 11,000’. 
(B. N. H. S.— Stirling). 

Other loccdities : — None. 

Type: — B. M. No. 15.7.1.10. 
Type locolity;— Alai Mountains, 
Pamir. (Littledale). 

Other locolities : — None. 

Type:— B.M. No. 92. 1. 1. 7. 
Type locolity Hills North of 
Kabul. 

Other localities : — None. 

Co-type and Lectotype : — B. M. 
No. 76. 2. 12. 3. 


■ Family II. — DjPODiD.fi. 

A single species only of this Family is represented in the Indim 
region, for which, or rather for its representative in Central Asia, 
Nehring in 1897, provided the subgeneric name Alactaoulus. 
It may now be treated as a full genus. ^ 

Gen. Alactaoulus. 

No. 262, indica. Gray. This is the only form found 

witbin Indian limits* 


10 
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Distribution : — 

A. iniieus, Gray. Typi locdity Kandahar. 

Other lo&dUies : — Kandahar ; N. 
W. Frontier. (B. M.). 

Coupee ’. — B. M. No. 44.9.15.4 
& 5. 

LecMype : — B.M. No. 44.9.15.4. 
Family III. — GuniDiE. 

There is only one genna. 

Gen. — P latacantuomys. 

No. 263. lasiurm, Bly. This is the only species. 

Distribution : — 

P. lasitum, Blyth. Type localiiy : — South Malabar 

(Rev. IJ. Baker.) 

Other localities : — South Malabar ; 
Travancore (B. M.) ; South Coorg 
(M.S.I.). 

Co~lype: — B.M. No. 60.5.13.1. 
Family IV. — Muridas. 

The three Subfamilies may be distinguished as follows ; — 

Key to the Subfamilies of the Murids. 
il.-— Tail markedly longer than half the 
head and body together. 

a. Tail well covered with hair, usually 

with a tassel of longer hairs at the 
tip; feet abnormally long in pro- 
portion to size ... ... ... I. Gerbillin.^. 

b. Tail sparsely haired, showing the 
scales, no marked tassel; feet of 

normal length ... ... ... JI. Murinab. 

B, — Tail less than half as long as the head 

and body together 111. ORiCETiNiE. 

Subfamily I. — Gerbiluh.®. 

The genus Gbrbillus was founded by Desmarest in 1804, and 
seven years later llliger separated Meriones for an animal from the 
Caspian region, while in 1881 and 1882 Lataste separated Difodil- 
LUS and Tatera for Egyptian and Indian forms. These four genm*a 
may be arranged in a key as follows : — 

Key to fAe genera of the Gerbillinae. 

A. — Size small, head and body 80 mm. or less. 

Oi Sole of foot hairy ; one large metacarpal. 

, pad. ... ... ... ... ... I. GerbiI41#U8. 
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6. Sole of foot naked; two metacarpal pads. II. Dipodillus. 
J3. —Size largo, head and body 100-1 75nim. 

a. Sole of foot at least pai-tly hairy ... III. Mertones. 

5. Sole of foot entirely naked IV. Tatera. 

Oen. — Gerbillus. 

No. 268. gUadowh Murr. The only species in the Indian 

region. 

Distribuijon : — 

6r. glmdowit Murray. Type locality : — Rohri, Sind. (Glea- 

dow.) 

Other localities : — Thar and Parkar 
(B. M.) ; Palanpur (M. S. 1.). 

Type : — Unknown. 

Gen. II. — Dipodillus. 

No. 267. nanus, Blanf. Besides this species, swinhoei, Scully, 
was taken near Kandahar, and as pointed out by Blanford, 
(Mamm., p. 4U0), is likely to be taken at Quetta. These two 
species may be distinguished as follows ; — 

Keff to the species of Dipodtlluh. 

i4. — Size smaller, head and body about 

70 mm. ; tail longer, about 110 mm. ... 1. nanus, Blanf. 

J5. — Size larger, head and body about 85 ; tail 

shorter, about 75 mm. ... ... ... 2. smwAoei, Scully. 

Distribution : — 

1. D- nanus, Blanford. Type locality: — Gwadar, Baluchis- 

tan. (Blanford). 

Other localities Palanpur; Kathia- 
war (M.S. L). 

Co’^types : — lud. Mus. Calc. No. a. 
and B. M. No. 74. 11.21. 39. 

2. D. sunnhoei, Scully. Type locality -.—Between Kandahar 

and the Khojak Pass. (Scull\ ). 

Other localities: — ^None. 

M. No. 81. 8. 16.9. 

Gen. 11I.--MKR10NES. 

No. 265. hu/rrianep, Jerd, These two species may be distin- 
No. 266. erythrura, Gray, guished as follows : — 

Key to the species of Meriones. 

— Sole of feet only distally hairy; ears 

small 1 . hwrriancB, Jerd. 

jj. — Sole of feet •almost entirely hairy ; eai-s 

large .«.* 2. erythrourus, Or. 
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Distribution : — 

1. M. hwriancB, Jerdon. Tyjie loeaUty: — Harians^ Punjab 

(Jerfon). 

Other looaUtiea: — Dasht, Baluchistan; 
Kotah ; Attok ; Delhi (B. M.). 

Co-typea : — B, M. No, 67. 2. 4. 1. 
and 71. 4. 11. 3. 

Lectotype : — B. M. No. 67, 2. 4. 1. 

2. M, erythrourtu. Gray. Type locality : — Kandahar. 

Other looaUties : — Kandahar (B.M.) 
Type:—B. M. No. 44. 9. 15. 8. 

Gen. TV. — Tateba. 

Quite recently in this Journal (Vol. 
No. 264. indicua, Hardw. xxv, p. 40, 1917), 1 examined this 

genus and suggested the revival of 
the names cuvien. Waterh., hardwichei, Gray, and ceyhniea, Wr., 
and the establishment of two new species, viz., aherrini and dunni 
for the northern forms. These six forms may be arranged in a 
key as follows : — 

Key to the apeciea of Tatera. 

A. — Feet and tail short, only exceptionally 

exceeding 40mm. and 190mm. respec- 
tively. 

a. General colour hazel ... ... 1. indica, Hardw. 

6. General colour greyish. 

o’. General colour grey-drab. ... 2. aherrini, Yfr. 

6‘. General colour pinkish drab. ... 3. dunni, Wr. 

B. — Feet and tail longer, at least 44mm. 

and 200mm. respectively, 
o. Anterior palatal foramina long 

(10mm.); general colour hazel ... 7. hardvnckei, Gnj. 

b. Anterior palatal foramina shoi-t 

(6 — 7mm.) 

o'. General colour buffy ... ... 6. outaert, Waterh, 

b'. General colour reddish 6. ceyhniea, Wr. 

Distribution : — 

1. T. indica, Hardwicke. Type locality : — Kumaon (?). 

loeaUliea : — ^Nasirabad (Boys) ; 
Khandesh ; Ahmednagar (B. M.) ; 
Kathiawar ; Palanpur ; Khandesh ; 
Central Provinces ; GhxraUor ; Bengal 
Kumaon (M. S. I.). 

Type: — ^B. M. No. ll.i?. 



SUMMARY OF THE INDIAN MAMMAL SURVEY, 


781 


2. T. Wroughton. Type locality: — Jaoobabad, Sind, 

(B. K. H. S.— Prater). 

Other localities : — Upper Sind Fron- 
tier (M. S. I.). 

Type:—B. M. No. 15.11.1.88. 

3. T, dunni, Wroughton. Type locality: — Umbala, Punjab 

(Maj. Dunn). 

Other localities: — Umbala (B. M.). 

Type : — B. M. No. 9. 4. C. 10. 

4. T. hardwickeiy Gray. locality : — Dharwar (Elliot). 

Otlter localities : — Dharwar ; Travan- 
oore (B. M.); Satara ; Dharwar ; Kana- 
ra ; Coorg (M. S. 1.). 

Co-types : — B. M. Nos. ll.«. and A. 

Lectoiype: — B. M. No. 11.6. 

5. T. cuvieri, Waterhouse. Type locality: — Hamuad, Madura. 

Other localities : — Trichinopoly ; 'J'in- 
nevelly; Madura (B. M.) ; Bellary; 
Mysore (M. S. T.). 

Type B. M. No. 55. 12. 24. 135. 

6. T. ceyionica, Wroughton. Type locality: — Ceylon (Kelaart). 

Other localities : — Maha Oya, Man- 
keni, Colombo, Kala Oya, and South- 
ern Province, Ceylon (M. S. 1.). 

Type ;~-B. M. No. 52. 5. 9. 31. 

Subfamily II. — MrFiNiE. 

It is in this gi’oup, os was to be expected, that we get the 
widest divergence between Blanford’s nomenclature, &c., and the 
currently accepted view. Jn Idnnrous' classification the genus 
Mus included not only the Subfamily MiiHiNiE, nor even only the 
whole Family MiJKiDiG, but embraced forms which are now 
accepted as belonging to quite different Suborders, c.gr., the 
Marmots and the Guinea-Pigs. Of course Blanford's classification 
was a great advance on this but he recognised only seven genera of 
MUKiNiB, whereas now no less than twenty-three are accepted. Of 
these, besides the genera used by Blanford, only three, viz. : — 
Apodemus, BandICOTA, and Hattvs, were established before 1888, 
and have since been revived. All the remainder, except Gunomys, 
Hadromys and Hasromys have been established, directly or 
indirectly, as the result of the Survey. 

The following is an alphabetical list of the Indian genera of 
MuRiNiE now recognised, with the reference and genotype in each 
instance : — 

(1) AcoMYfl, Geoffrey, Ann. Sci. Nat. 

(2) X., p. 126, 1838 A. cakirinusy Geoffroy. 
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(2) Apodemus, Kanp., E-Q. N. S. i., 

p. 150,1829 A. agrarius, Pallas. 

(8) Bandicota, Gray, A. M. N.H. (4) 

xii., p. 418, 1878 B, gigcmtea, Hardwicke, 

(4) Chiropodomys, Peters M. B. Ak. 

Berl., p. 448, 1868 0. jpeniciUat,U8, Peters. 

(5) CcELOMYS, Thomas, J. B. N. H. 

S. xxiii., p. 414, 1915 ... C. mayori, Thomas. 

(6) Cremnomys. Wroughton, J. B. N. 

H. S. xxi., p. 340, 1912 ... C. cxdchum, Wroughton. 

(7 ) Dacromys, Thomas, J. B. N. H. 

S. xxiv., p. 404, 1916 ... D. millardi, Thomas. 

(8) Golonda, Gray, Ch. M. N.H. i., 

p. 586, 1837 G. Gray. 

(9) Grypomys, Thomas, J. B. N. H. 

S. XX., p. 901), 1911 ... G, gkadowif Murray. 

(10) Gunomys, Thomas, A. M. N. H. 

(7) XX, p. 203, 1907 ... 0, bengaknsis, Gr. & H. 

(11) Guyia, Thomas, J. B. N. H. S. 

XXV., p. 201, 1917 6 kaJileencB, Thomas. 

(12) Hadromys, Thomas J. B. N. JI. 

8. XX., p. 999, 1911 ... //. Awmei, Thomas. 

(13) H^romys, Thomas, A. M. N. H. 

(8) vii., p. 207, 1911 ... //. fnargareWje, Thomas. 

(14) Hapalomys, Blyth, J. A. 8. B. 

xxviii., p. 296, 1859 ... H. hngicavdaius^ Blyth. 

(15) LEaaAOA, Gray, Ch. M. N. H. i., 

p. 586, 1837 i. boodiiga, Gray. 

(IG) Leo(}adilla, T homas, J . B. N. 11. 

vS. XX., p. 682, 1914 L, platythrix, Bennett. 

(17) Micuomy’.s, Dehne. Kin neues 

8aug. Faun. DrescI, p. 1. 1841. M. agilis^ Dehne. 

(18) Millardia, Thomas, J. B, N. li. 

8. XX,, p. 998, 1911 ... • ... M. melf^day 

(19) Mus, L., iSvst. Nat. i.,p. 59, 1758. M. mitscidiis, Jj. 

(20) Nesokia, Gray, A. M. N. H. (1) 

X., p. 264, 1842 AT. indica, Gray &Hai*(lw. 

(21) Pyromys, Thomas, J. B. N. Jl. 

8, XX., p. 996, 191 1 p, prmtUyi, Thomas, 

(22) Rattuh, Fischer, Nat, Mug, Paris. 

ii.,p. 128,3 803 R,faUu8, L. 

(23) Vajjdeleuria, Gray, A. M. N. H. 

(1) X., p. 265, 1842 P. okraceay Bennett. 

Miss Ryley and I published some years ago (J. B. N. H. S,xxii., 
p. 19, 1913), a key to the genera of the MoaiNiB, but some genera 
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have bean establielied, and one or two names changed^ since theii^ 
so with the corrections thus rendei-ed necessary, I republish our key 
as follows : — 


Key to the genera of the MuKiNiE. 

T. — Tubercles on anterior lower molar in two 
longitudinal series. 

A * — Coat composed at most of one half 
spines. 

a. Postero-internal cusp of upper molars 
absent. 

a\ Incisors not longitudinally 
grooved. 

a*. Front edge of zygomatic plate 
straight or convex. 
a\ All digits except the pollex 
with claws. 

a^. Anterior upper molar at 
most half the length of the 
entire tooth-row ; t<'>r- 

minal edges of incisors 
not notched ; 1 rental 

ridges present. 
a\ Plantar pads six. 

a®. Transverse lainina> of 
upper molars straight . 
a’. Size large; head 
and body more 
than 250 mm. ; 
coat hanh ; mamitve 
3 — 3=^12 ... 1. Handk'OTA 

ly. Size smaller; head 
and bo<ly at most 
225 mm. 

a”. l\alatal foramina 
long (8 mm.); 
coat harsh midti^ 
fnamnuite ( 1 0 to 
18 mammcc) ... 11. Gonomys. 
6'*. Palatal foramina 
short (6 mm.) ; 
fnammfjB 2 — 2 

ss=5i8 ... ... [11, Nesokta. 

Transvei-se lamimo of 
upper molars consi- 
• derably cuiwed. 
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d. Meaopfcerygoid fossa 
normal. 

a". Mammsa more 
than six; coal 
silky, sometimes 
mis^ with 
spines. 

a** Tooth-row ac- 
tually and 
prop ortion- 
ately longer, 
more than 10 

mm. ... IV. Dacnomys. 

6*. T o o t h - r o w 
shorter, less 

than 10 mm. V. Ratous. 

6**. MammaD l-2«*6 ; 

coat silky ... VI. Oremnomys. 
b\ Meaopterygoid 
fossa roofed in 
anteriorly ; coot 
spiny) mammce 
4—2=12 ... VII. Pyromys. 

6*. Plantar pads less than six. 
a®. Pectoral mammic pre- 
sent. 

a’. Mamma) 1 — 2=6. VIII. Grypomys. 
6’. Mammas 2 — 2=8. IX. Millardia. 
No pectoral mamma) ; 
mammary formula 

0—2=4 X. Guyia. 

6*. Anterior upper molar 
more than half the tooth 
row. 

a’. Bevelled edges of incisors 
notched ; palatal fora- 
mina extending back- 
wards deeply between 
the molars. 

a*. Frontal ridges well 

marked ... ... XI. Lkggadilla 

6". No frontal ridges. 
al. Muzzle shorter ; 

essentially houseraice XII. Mus. 
tP. Muzzle longer ; 
essentially junglemice XIIl. Lfxkuda. 
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6\- Bevelled edges of in-, 
cifioi’s not notched ; 

• palatal foram-iua shoi’t- 
er ; no frontal ridges. XIV. C 0 ELOMY 8 . 

/>'. Other digits, besides the 
pollex, with a flat nail 
instead of a claw, 
a^. -Firat and fifth digits of all 
feet wdlh flat nails; coat 
silky) tmmmnp 2—2^8... XV. Vanpeleukia. 
Hallux and pollex alone 

with nail * XVI. HiBiiOMYS. 

6*. Front edge of zygomatic plate 
concave; cbaz harsh) mammcB 

2— 2=«8 XVIT. Haduomys. 

/#*. Incisoi's lotigiludinallj^ grooved ; 
coat harsh ; — 2=8 ; 

plantar pads six ... ... XVIII. GoLONDA. 

/». Postero-internal cusp of upper molars 

present. [noMYS. 

a\ Mammas 0 — 2=4 XIX. Chiropo- 

6'. Mammae 2 — 2=8. 

a*. Tail not prehensile ... ... XX. Apopemus. 

6’. Tail prehensile... XXI. Micromys. 

B, — Coat composed entirely of spines ... XXII. Acomys. 

II. — Tubercles on anterior lower molar in 
thi’ee longitudinal series ; coat 
sUky ; mamma 2 — 2=8 ... ... XXIII.Hapalomys. 

Gen. 1 . — Banpicota. 


Blanford uses Nesocia (as liespelt it) for all this group, \)ut 
Thomas restricted the name to the extreme northern and western 
forms, and at the same time revived the genus Banpicota and 
established Gunomys (A. M. N. H. (1), xx., p. 202, 1907). 

Jn a paper in this Joumal (J. 
B. N. H. S. xviii., p, 748, 1908) 
1 discussed this group, and I’ecog- 
No. 296. handioota, Bechs. nised five species (using indioa, 
No. 297. nemorivaga, Uodgs. Bechstein for barulicota, Bechstein, 

as being the earlier ot the two 
names), and Thomas has recently added another, viz. i—saviki (J. B. 
N . U. S. xxiv,, p, 641, 1916). These six species may be arranged iu 
a key as follows : — 

Key to tike species of Banpicota. 




il.— Size very large, hind-foot more than 
60 mm 

11 


1. gigantea, Hardw 
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B.~-Size smaller, liitad-foot 58 mm. or less, 
a. Hind-foot about 58 mm.; colour of 
underfnr brown ... 

. Hind-foot 51 mm. or less, 
a*. Hind-foot 48-51 mm. 
a*. Colour almost black, 
o*. Skull stouter, coarser 
6*. Skull more finely built 
5*. Colour brown ... 

6'. Hind-foot only 43 mm. ... 


2. nuidbaritM, Shaw. 


3. eUiotana, And. 

4. indica, Bechst. 

5. n&norivaga, Hodgs. 

6. mvilei, Thomas. 


Disthibdtion ; — 

1. B. gigantea, Hardwicke. Type locality : — Ilardwar, United 

Provinces. 

Other hcatUies : — Rajputana ; Delhi 
(B. M.) ; Kathiawar ; Jnnagadh (M. 

5. 1.) 

Type B. M. No. 60. 5. 4. 84. 

2. J5. malabaricai Shaw. Type locality : — Malabar Coast. 

Other localities : — Travancore ; Cey- 
lon (B. M.); Central Provinces; 8a- 
tara ; Dharwai’ ; Kanara ; Mysore ; 
Coorg ; Ceylon (M. S. 1.). 

Type : — Unknown. 

3. B, eUiotana^ Anderson. Typelocality: — Calcutta (Anderson). 

Ot^ localities : — Palamow (B. M.) ; 
Bengal ; Bhutan Duars (M. S. I,). 
Co-types : Ind. Mus. Calc. Nos. a. 

6. and c. 

4. jB indfica, Bechstein. Type locality: — Pondichery. 

Other localities:— HiUs(B.M.). 
Type: — Unknown. 

5. B, nemorivaga, Hodgson. Type locality: — Nepal (Hodgson). 

Other localities : — N epal ; K h a s i 
Hills; Tounghoo; Yunnan ; Formosa 
(B. M.). 

Co-types: — B. M. Nos. 43.1.12.67 
and 68. (Type of macropus, Gray^ and 
of hydrophilits, Hodgson, B. M. No. 
45.1.8.286). 

Lectotype: — B. M. No. 43.1*12.67. 

6. J5. savileii Thomas. Type locality : — Mount Popa, Bur- 

ma (B. N. H. S. — Shortridge). 

Other localities : — Mount Popa (M. 
8. L). 
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Gen. II. — Qunomys. 

Thomas established this genus to represent the southern or 
long-tailed mole-rats (A, M, N. H. (7), xx., p. 203, 1907.) 

In my paper quoted above, I 
No. 295. benffolensis, Q. & accepted eight species which were 
H. recorded to occur within our area. 

Additional material however shows that the separation of (arayensi^t 
Horsf, from bengalensis, cannot be maintained, consequently as thfe 
later name the former must rank as a synonym of the latter. The 
remaining seven may be arranged in a key as follows : — 

Key to the species of Gunomys. 

A * — Teeth smaller, upper molar series less 
than 7*5 mm. 

а. Size larger, head and body more than 

200 mm., hind foot about 35 mm. ; 

skull len^h 43 mm 1. bengaknsis, G. & 

H. 

б, Size smaller, head and body less than 

200 mm., hind foot 32 mm. ; skull 

length 41 mm. ... ... ... 2. Nehr. 

B - — Length of upper molar series more 
than 7’5 mm. 

а. Coat fine, silky, long (25 mm.) ; hind- 

foot 37 mm. ... ... ... 3. wardh Wroughton. 

б. Coat coarser, soft or harsh, shorter 

(13-16 mm.). 

a\ Size large, head and body more 
than 200 mm., fur coarse and 
harsh. 

а. * Length of upper molar series 

7’6 mm. ; hind foot about 40 
mm. ; Colour mixed buff and 
black... ... ... ... 4. Thos. 

б. * Length of upper molar series 

8 mm. ; hind foot about 40 

mm. ; colour brown 5. forrft, Wroughton. 

6*. Size smaller, head and body less 
than 200 mm. ; hind foot about 
35 mm. 

a.* Fur coarse and harsh j upjn^r 

molar series 8*3 mm. ... G. sindici^f Wrough- 
ton. 

5*. Fur fine and soft ; upper molar 

series 8 mm. ... ... 1. hoh Cray. 
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DlBTBtBCTION : — 

1. 0. bengaktuia. Gray and Type locality : — Bengal. 

Hardwicke. Ot^ loealitiea : — Nepal ; Calcutta 

(B. M.) ; Kumaon ; Daijiling ; 
Bihar ; Orissa (M. S. I.). 

Type: — Not traced. (Type of 
daceaensis, Tytler, B. M. No. 79. 11. 
21.427. Type of tarayensia, Hors- 
field, B. M.No. 79,11.21.426. Type 
of morwt^enm, Horsfield, B, M. No. 
79.1 1 .21 .408. Type of pitarimammia. 
Horsfield, B. M. No. 79.11.21.409. 
Type of bardayana, Anderson, Ind. 
Mus. Calc. No. g — h. Type of 
blythianm, Anderson, not traced). 

2. G. gracUia, Nehring. Type locality : — Ceylon. 

0<Aer locedittea: — Kandy (B. M.) ; 
Kandy ; Tammanewa (M. S, I.). 

Type: — In the Agricultural Mu- 
seum, Berlin. (Type of ‘'Muaduhiua," 
Kelaart, B. M. No. 62.6. 9. 22.). 

3. G. wardi, Wroughton. Type locality: — Pandritton, Kash- 

mir. (Ward — Crump). 

Other locaiitiea : — P andritton 
(Ward) (B. M.). 

Type B. M. No. 8. 7. 6. 34. 

4. G. variua, Thomas. Type localUy : — Penang, Malay 

Peninsula. 

Other locaiitiea : — Pegu ; Mergui 
(M. S. I.). 

Type B. M. No. 98. 8. 3. 3. 

5. (t. iordi, Wroughton. Type localUy: — Kolaba District 

(B. N. H. S.— Lord). 

Other localiiiea : — Kolaba District 
(Lord) (B. M.). 

Type :—B. M. No. 8.9.13.1. 

6. 0. aindicua, Wroughton. Type locedity : — Pithoro (Central 

Sind Desert (Government of Bom- 
bay). 

Other locaiitiea Pithoro (Bombay 
Government) (B. M.). 

Type:—B. M. No. 8.9.18.7. 

7. 0. kok, Gray.' Type locadUy : — Dharwar. (Elliot). 

Bajputana (Boys) ; 
Surat ; Ahmednagar (Falrbank) ; 
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Nilgiris (B, M.) ; Junagadh ; Palan- 
pur ; Khandesh ; Nimar ; Central 
Provinces ; Satara ; Dharwar ; Bel- 
lary ; Mysore ; Coorg (M. S. L). 

Co-types : — B. M. No. 80 5.C., &c, 
(Co-types of providena, Elliot, are 
the same as those of kok), 

Lectotype : — B. M. No. 30 c. 

Gen. III.— Nesokia. 


This name, used by Blanford for the whole group, was 
restricted by Thomas (Lc. supra) to include only the short 
tailed mole-rat of northern India, which also has representatives 
as far north and west as the Caspian Sea and Egypt. 

In my paper, twice quoted above, 
I pointed out that the name 
hardmckei was antedated by indicat 
No, 294. hardwickeit Gray, G. and H. Out of ten species of 

this genus, dealt with in that 
place, only four belong to our fauna, and these may be arranged 
in a key as follows : — 


Key to the species of 
A . — Coat soft and silky, 
fl. Colour duller, rufous brown. 

а. ' Fonvclaws long and sharp 

б. * Fore-claws short and blunt 
6. Colour ochraceous ... 

J5. — Coat harsh 


Nesokia. 


... 1. indicat G. & H, 
... 2. griffithi, Horsf, 
... 3. kuttonit Blytb. 
... 4. beaba, Wr, 


Distribution 

1. N. indicOy Gray and Type locality i — “ India.^’ 

Hardwicke. Other locality : — Rajputana (B. M.). 

Type B. M. No. 99a. (Type of 
hardtdckei the same), 

2. N. griffithiy Horsfield. Type locality i’—'' Pushut,” N. W. 

Frontier. (Griffiths), 

Other locdities Kui-am Valley ; 
Kohat; Hassan Abdul; Rawal Pindi 
(B.M.); Kumaon (M. S. I.). 
Type:—B. M. No, 79.11.21.401. 

8. N. huUonii Blyth. Type foco%:— Kandahar (Hutton). 

localities:— Baluchistan (Blan- 
ford) ; Quetta (Quetta Museum) 
(B. M.) ; Sukkur, Sind (M.S.I.). 
Type ;~B. M, No. 79.11.21.499- 
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4. iV. Seo&a, Wroujfhton* Tyft locality : — Pithoro, Central 

Sind Desert. (Govt, of Bombay). 

(Xhw loadiUet : — Pithoro (Bombay 
Government). 

Type'. — B. M. No. 8. 9. 13. 9. 

Gen. IV. — Dacnomys. 

Blanford had no knowledge of this animal; the genus was 
established by Thomas to receive it. ( J. B. N. H. S., xxiv., p. 404, 
1916). There is only the one species. 

DlSTRlBOTION : — 

D. tmOardi, Thomas. Type locality : — Gopaldhara, Daiji- 

ling. (B. N. H. S. — R. S. Lister). 

Other localities : — Pashok, Daijiling 
(M. S. I.). 

Type'. — B. M. No. 16. 3. 25. 98. 

Gen. V. — Rattus. 

The separation of the rats subgenerically from the mice (Mus), 
under the name Epimts, was proposed by Trouessart in 1881 
(Bull. Soc. Sci. d’Angers). It was accepted as a full genua 
by Miller in 1910 (Proo. Biol. Soc. Wash, xxiii, p. 58.) Hollis* 
ter, however, recently showed that the oldest name for the genus 
is Rattus (Proc. Biol. Soc. Wash., p. 126, 1916), and must be 
use^ in place of Epimys. 

No. 272. rattus, L. These are the nine species of the 

No, 273. concolor, Bl. genus recognised by Blanford. I 

No. 274. decutnanus. Fall. cannot find a single authentic record 

No. 275./u2t«soen8, Gray. of the taking of decumanus in India, 
No. 276. botoersi, And. outside the docks of seaside towns. 

No. 277. berdmorei, Bl. and propose to omit it from this 

No. 278. blanfordi, Thos. list', jerdoni I have shown (J. B. N. 

No. 279.jerdoni, Bl. H. S. xxiv, p. 489, 1916), to be a 

No. 280. niveivetUer, Hodgs. synonym of ftdvescens, and it also 

therefore drops out of this list. On 
the other hand, however, a number of new names must be added. 
The species sttrifer, Miller, and vociferans, Miller, have been found 
to inlamde into our area. Besides tnacktmiei, and allied to 

bowersi, Anderson, and numpuUu, and berdmorei muUtdus, allied to 
berdmorei, Blyth, Thomas has described the new species listen (J.B. 
N. H. S. xxiv. pp. 407—414, 1916), and nrntms (J. B. N. H. S. 
xxiv, p. 643, 1916), I have myself described the species lepeha 
and eha, allied to uimnerder and ftdvescens respectively ( 1. o. p. 
427). Finally Mr. Hinton in hit study of the rattus group has 
added eight, names in that group. To these must be a&edBon- 
hote’s species vieerex, which, if it does not belong to it, comes very 
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close to it. Thomas also has described (A. M. N. H. (7),' xx., p. 
206, 1907) a species, rogersi, from the Andaman Islands. All thete 
forms may be arranged in a key as follows . 

Key to the species of Rattus. 

A. — Tail unicolor throughout, above and 

below. 

а. Hind-foot 45 mm. or more. 

a\ Size very large, hind-foot 56mm. 1. validus^ Mill. 

Size smaller, hind-foot 45 mm. ... 2. andarmnensis^ Bl. 

б. Ilind-foot loss than 40 mm. 

a*. Mammee, 10 or 12 ... ... 3. rattus group. 

(for key see below) . 

6*. Mamm© 8 ... ... ... 4. concolor, Bl. 

B. — Tail not unicolor. 

а. Tail bicolor, distal portion white, 
a*. Mamm© 3 -2««10. 

a®. Size smaller, hind-foot 37 mm... 5. maniptUus, Thos. 
6*. Size larger, hind-foot 48 mm. or 
more. 

a\ Hind-foot about 48 mm. ; at 

least one-third of tail white 6. mackenziei^ Thos. 
6*. Hind-foot about 51 mm.; only 

extreme tip of tail white... 7. m,fem^ Thos. 

6*. Mamm© less than 10. 

a®. Two rail's of pectoral mamm©. 
a®. Smaller, hind-foot about 37 

ram. ... ,. ... 8. howersiy And. 

h\ Larger, hind-foot about 47mm.9. Thos. 

6*. Only one pair of pectoral 
mamm©. 

a®. Mamm© 1— 2 «h6 10. Umfardiy Thos. 

5*. Mamm© 1 — 3*=^8 ... ... 11. rogersi, Thos. 

б. Tail throughout dark above, pale 

below. 

a*. Mamm© 3 — 2=10. 

a®. Upper incisors thrown forward, 
forming an obtuse angle with 
the palate. 

d\ Upper molar series 6*5 mm. 

in length 12. berdmorei, Bl. 

Upper molar series 6 mm. in 
length ... ... ... 13.6. mtiKtiZtis, Thos. 

6®. Upper incisors not thrown for- 
ward, forming a right angle 
with Uie palate 14. woerex, Bonh. 
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.1 6V Hammce 2--^2-»8. 

a*. Sise large, hind-foot 45 tnm. or 

more ... ; .1. ... ... 15. voeifefcma, Mill. 

5*. Size smaller, hind-foot less than 
40 ihm. 

a'. Coat harsh and spiny. 

a*. Colour dark brown ... 16. menCMM, Thos. 

b*. Colour ochraceons ■ ... 17. aur(fer, Mill. 

5’. Coat soft and silky. 
a*. Colour schraceous. 

a*. Larger, head and body 
180 — 140 mm. hind- 
foot aboiit 80 mm. ... 18. ftdvesoena, Gray. 

• • 6*. Smaller, head and- -body 

110 — 115 mm. hind- 
foot about 25 mm. ... 10. eha, Wronghtou. 
6*. Colour dark grey-brown. 

a*. Belly pure white ... 20. nmventer, Hodgs. 
b‘. A dark gorget and 

median streak ... 21. Wrough* 

Distribution : — ton. 

1. jR. valtdfM, Miller. Type locality: — Trong, l,O00', 

Lower Siam. (Abbott). 

Other localities X — Malay Peninsula 
(B. M.) ; Tenasserim (M. 8. I.). 
Type ; — U. S. Nat. Mus. No. 86741 . 

2. R. andamanemis, Blyth. Type locality : — Andaman Islands. 

(Hodgs.). 

Other localities : — Andamans (B.M.). 
Co-types: — B. M. Nds. '81.11.10.8 
and 4, and Ind. Mus. Calc. Nos. a. 
and &. 

3. R. raUus, grdup. The members of this group, as 

recently accepted by Hinton (J. B. 
N. H. S. xxvi., pp. 59, 384), may be 
arranged in a key as follows': — • 

Key to the members of the R. rattus group. 

I. — Tail shorter, averaging less than 120 % . 
of head and body. 

•A .. — 'Tail relatively short, averaging 
about 108 or less, of head and body, 
o. Tail scarcely, longer .than head and 
body ; fur Aort and thin ; under- 
side not silvery, frequently with 
■ a rristy fange (ay n. absoUtw, Hint. 
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6. Tail slightly longer, ater^ing' 
about 108 % of he«^ and body ; 
fur long and thick. 
a\ Colour seal brown ; undenlide 

silvery or hoary * ... ... (6) w. nitidus, Hodgs. 

b\ Colour umber ; underside white (c) r. tikos, Hint. 
jB, — T ail relatively long, averaging 117 
% of head and body. 

а. General colour dull gi^eyish browns (d) r. taikonensisyliixit* 

б. General colour brighter. 

a\ General colour with an ochreous 

tinge ... ... ... ... (e.) r. khyensist Hint. 

6'. General colour with a rufous 

tinge... ... ... ... (/) kelmrth Wr. 

II. — Tail longer, averaging more than 120 
% of head and body. 

A . — Ventral fur white to bases; lateral 
line of colour demarcation usually 
well defined ( essentially wild 
rats). 

а. Size large; mamma? normally 

3— 3=-] 2. 

«*. Tails relatively longer, averag- 
ing 130 % of head and body, 
a^. Colour black, grizzled with 

tawny ... ... ... (g) macmillani, Hint, 

6’. Colour dark olive brown ... (h) r, ^ikkimensis, 

Hint. 

6‘. Tails relatively shorter, about 
1 25 % of head and body; colour 
cold grey or yellow, lined with 
black ... ... ... •••' (0 gangiUrianus, 

Hint. 

б. Size variable ; mamma? normally 

2— 3=«10. 

a*. Fur full ; dorsal colour warm 
arid bright; tail length variable. 

V. Dorsal colour olive brown. 
a\ Size* larger ;« average length 
of head and body 145mm ; 
tail shorter, about 123% 
of head and body ... ( j ) r. tisUBy Hint. 

• Size smaller; average length 
of head and body 137mm.; 
tail longer/ 131% of head 
and body.- • ... - 


12 


(k) n bhotiGy Hint. 
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b*. Don»l odloor not olive, 
a*. Backs bright clay or golden 
brown ; tail very long, 
more than 150 % of head 

and body (1) r. satarce, mnt. 

. b‘. Backs inclining to rufons, 

whitish bristles nsnally 
present ; 

o*. Tail short, abont 1 22 per 

cent, of head and body, (k) r. wroughUtni, 

Hint. 

5‘. Tail longer, 132 percent. 

of head and body ... (})r, kandianu8,TL'A. 
5'. Fur rather short, thin, . and 
harsh, but usually not spiny ; 
dorsal colour cold and dull ; 
tail long, about 135 per cent, 
of head and body, 
a'. Dorsal colour warmer, near 

cinnamon brown or tawny, (m) r. ar&oreus.B. Ham. 
6*. Dorsal colour colder and 
greyish. 

a’. Dorsal colour drab ; long 
block hairs tending to 
form a middorsal stripe. . (n) r. narbadee. Hint. 
5'. Dorsal colour drab grey ; 
middorsal line decidedly 
darkened by black hairs ; 
white of belly duller ... (o) r. giretuia, Hint. 
B . — Ventral fur slaty-bas^ ; no sharp 
line of colour demarcation along 
the flanks ; ^essentially commensal 
with man). 

o. Dorsal colour rufous ; hair of belly 
rough, with rusty tinge, 
a'. Tail shorter, 1 25 per cent, of 

head and body ... ... (p) t. rufescena, Gray. 

6*. Tail longer,. 135 per cent, of 

head and body ... ... (^) r. nemoraiUa, Kel. 

6. Dorsal colour rarely rufous; belly 
without rusty tinge. 
a\ Backs grey or brown ; belly light 

grey or dusky, rough or smooth (r) r. adexandrinw, 

Geoff. 

6'. Back black ; belly bluish g^y, ' 

sleek-haired ... (s) r. rattua, L. 
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8(<»). R. wUidua obsoUtus, Type locality; — Chin Hills. (Mac- 
Hinton. kenzie). 

Other localUies : — Chin Hills. (M. 
S. L). 

Type B. M. No. 16. 8. 26. 62. 
3(6). R. nitidua nitidua, Type locality : — Nepal. (Hodgson). 
Hodgson. Other localitiea ; — Nepal ; Assam (B. 

M.) ; Kumaon ; Daijiling ; Sikkim ; 
Kalimpong (M. S. I.). 

Type:— B. M. No. 79.12.21.415. 
(Type of pyctoria, Hodgs., B. M. No. 
46.1.8.381 ; Type of equicaudalia, 
Ilodgs. B. M. No. 79.11.21.410). 

3(c). R. rattua tikoa, Hinton. Type locality : — Tenasserim (B. N, 
. H. S. — Shortridge). 

Other localitiea : — Tenasserim (M. 
S. 1.). 

Type:— B. M. No. 14. 12. 8. 168. 
3(d). R. rattua tatkonenaia. Type locality : — Tatkon, Chindwiu 
Hinton. River (B. N. H. S. — Macmillan). 

Other localitiea : — Chindwin ; Upper 
Burma (M. S. I.). 

Ty 2 ^ :—B. M. No. 15. 5. 5. 224. 

3(e). R. rattua khyenaia, Type locality : — 25 miles West of 
Hinton. Kiudat, 600’ ; Chindwin River (B. N. 

H. S. — Macmillan). 

Other localitiea : — Chindwin ; N. 
Shan States ; Mt. Popa ; Pegu (M. S. 
L). 

Type:-B. M. No. 16. 3. 26. 57. 
3(/). R. Aefaorti, Wrou- Type locality: — Pattipola, Ceylon 
ghton. (B.N. H. S.— Mayor). 

Other localitiea : — Central Ceylon, 
6,000’— 6,000' (M. S. I.) 

Type:— B. M.No. 15. 7. 1. 7. 

3(y). R. macmiUani, Hinton. Type locality : — Hkamti, Chindwin 

River (B. N. H. S. — Macmillan). 

' Other localitiea : — Hkamti (M. S. I.) 

Type :— B. M. No. 16.5.5. 226. 

3(6). R. rattua aikkimenaia, Type locality : — Pashok, Daijiling 
Hinton. (B. Sf. H. S. — Baptists). 

Other localitiea : — Ringin, Singhik, 
Rongli, Gopaldhara, Sikkim ; Bhutan 
Duars (M. S. I.). 

Type:— B.M. N. 17. 7. 2. 46. 
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3(j). B. r, time, Hinton. 


8 (A). 


3(m). 


i2. f, moughtoni, 
Hinton. 


B^raUwgangutriantu, Type localUyt — Banibagh, 2,^0', 
Hinton. Knmaon. (B. N. H. S.—Chimp). 

Other laxities: — Kumaon, 1,100' — 
7,650' (M. S. I.). 

Type :—B. M. No. 14. 7. 10. 127. 
Type locality: — PaBhok, Daijiling 
(B. N. H. S. — Baptista). 

Other localities : — >Narbong, Bongli, 
Gopaldhara, Batasia, Gangtok, Sedon- 
cben, Sikkim (M. S. I.). 

Type B. M. No. 17. 7. 2 . 18. 

R. r. bhotia, Hinton. Type locality : — Haaimara, Bhutan 
Duars (B. N. H. S. — Baptiata). 

OtAer loccduies : — Haaimara (M. S. 
I.). . • 

Type:—B. M. No. 17. 7. 2. 20. 

3(^). B, f. aotorcB, Hinton. Type locality : — Ghatmatha, Satara 

(B. N. H. S.— Prater). 

Other localities : — Satara (M. S. I.). 
Type B. M. No. 15. 7. 3. 66 . 
Type locality : — Coonoor, Nilgiria 
(Wroughton). 

Other localities : — Dharwar 5 Coo- 
noor; Travancore (B. M.) ; Dharwar; 
Kanara ; Mysore ; Coorg (M. S. I.). 
Type'.-^-B. M. No. 98. 8 . 6 . 26. 

3(n). R. r. hmdianus. Type locality : — Newera Gliya, Cey- 
Kelaart. Ion. (Kelaart). 

Other localities : — Newera E 1 i y a 
(B. M.) ; Kandy, Newera Eliya, 
Central Ceylon (M. S. I.). 

Co^types ^B. H. Nos. 52.5.9.24 
25, and 26. (Type of tetragonurandus 
Kelaart, B. M. No. 52. 6. 9. 23). 
Lecfotype : — B. M. No. 62. 5. 9. 26. 
Type fofluiify Bengal.” (B. 
Hamilton). 

Other localities : — Behar ; Bengal ; 
Orissa (M. 1). 

Typ^: — Unknown. 

B. r. hotitadce, Type hoaHly : — ^akot, Central Pro 
Qititon. rinces (B. N^ H. S. — CWmp). 

Other loeaUties : — Central Irotincea 
(M, S. I.) 


3(0). 


R. r. arboreus, 
Buch. Ham. 
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A.— Hill near Marwar Lohawal (Jodhpur State). To the left a low Hand 
duijo with CaUifjonum polygonoides, in tho foreground Crotnlarta 
Convolmiun sp,, and variouH Grasses. 



B,— Typical Port at Dovikot (Jaisalmer State). Scanty ruderal ve 
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Plata I. 



Tea with Hhade trees haunts of Ftankhma gracilis and other Warblers. 



Torsa riyer^ the haunt of Ardea instgnts^ Merganser castor ^ etc , the stones in 
the foreground affordinpr shelter to the Wall Bat (Afrofts mm vcela) 
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and have rocky, gravelly, or sandy beds according to their distance 
from the hillsh For the first few miles after leaving their gorges, 
these hill streams are confined to some extent by the necessity of 
catting their way through the pfateau, but once in the plains they 
spread out to an enormous width. Except a few of the larger 
ones, these hill rivers disappear underground for some part of theiic 
length in the dry season causing a waterless tract some miles wide 
from north to south. The streams which rise in the plains are 
in almost every respect the opposite of those which rise in the 
hills; they have narrow beds and high banks with overhanging 
evergreen vegetation, and vary very little at the different seasons. 

The northern paiii of the district is nearly all either tea-grant or 
Government forest and the southern part nearly all cultivation ; 
the distribution of these three is shown on the accompanying map. 
The tea-grants are not all entirely under tea. Parts of them 
are grazing land, savannah, and, in a few cases, tree-forest. The 
Government forests are mostly tree-forest though there are still 
a few fair-sized savannahs and some forest villages. 

The forests of the plains consist of a great variety of traes 
of which the commonest is Sal and there is generally a heavy 
undergrowth of shrubs and creepers mostly evergreen. In the 
river beds Khair and Smoo forest is found. This is not evergreen 
and usually has a lighter undergrowth or simply grass. The 
forest of the hills consists of trees with moderate undergrowth and 
some bamboos in the volleys. Where shifting cultivation has been 
practised there is an almost impenetrable mass of shrubs and 
creepers. 

The savannahs consist mostly of tall grass usually from 8 to 16 
feet high with scattered trees ; there are some areas with shoiiier 
grass. The area of savannah throughout the district is much 
smaller than formerly and constantly on the decrease owing to the 
extension of cultivation, tea and grazing outside the Government 
forests, and fire protection, which tends to encourage trees, within 
them. 

The cultivation in the plains is almost entirely irrigated paddy 
land and a good deal of jute is grown. There are practically no 
large villages as in some other ports of India and the homestead of 
the cultivators, surrounded by clumps of bamboos and betel-palms, 
are scattered among the paddy fields at frequent intervals. 

We have included a few photographs of the various types of 
locality to make the above descriptions clearer to those who do not 
know the district. 

The average temperature in the plains is between 60^ and 70® 
during the cold weather (November to February) and between 
76® and 80® during the rest of the year. Frost is rare. The 
average raiufiJl at Jalpaiguri is 127 inches. The rmnfall increases 
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as the hills are approached and the average in the northern part of 
the district is about 100 inches while in the hills themselves (at 
Buxa^ — 2,000 feet) it is 194 inches. 

PABT l>-MjLMMALS« 

Bengal Monkey (8), Madaea rheBU9 . — Very oomxnon. 

Himidayan Monkey (4), Maoaca — One in captivity is said to have 

been caught l^i^y. This may prove to be Maeaoa pelopi. 

[FitheouB sp P — pale yellow coloured langur is common in the adjoining 
district of Goalpara (Assam). Jerdon reported one from the Terai, the 
adjacent district on the (west) side, which Blanford suggested might 
be P. enfeffus. Recently we have heard of another observed in the Terai.] 

Tiger (29), FelU tigrii, — Common. 

Panther (80), FiMd pard/iu. — Very^ common. 

Clouded Leopard (32), FdU nebvlosa , — One was killed by some coolies at 
Hanatapara. A clouded leopard and one of the common variety (Prfis 
pardui) fought together at Samsing, killing each other. Mr. Phillips got 
a young cub at Buxa in May, the mother being killed by Bhotias. 
It is very tame. 

Marbled Cat (88), Pelts tiuirmaraUt , — Travers got one atBaintguri. Skins are 
occasionally brought down by Bhotias for sale. O'Donel saw a black 
cat in the forest near Hasimara which he took to be a melanistic 
specimen. 

[Golden Cat (34), Fdistemmincki , — May occur here, but.we have not found it.] 
Fishing Cat (35), FelU viverrina, — Common. 

Leopard Cat (86), Pelts bengalensis. — Mr. W. P. Field has shot three 
leopard cats in the Duars, two on his tea garden, one in Tondu forest ; 
he has also had kittens brought to him twice. Mr. F Murdoch has also 
shot a leopard cat, which had double upper canine teeth in the upper 
jaw. Shebbeare sent a skin and skull of a young animal to the 
Society which he obtained in the district. This oat appears to be 
not uncommon in the west at any rate. Mr. Field has tried to tame 
kittens but found them most savage even when quite small. 

Jungle Oat (41), Pelis a^nis.— Common. The young when first bom show 
the black on the back continuous, this is replaced in a few days later by 
broken blackish markings ; from these the change to sandy grey and 
greyish brown is gradual. The young have been taken in in December, 
February and May. The call of this cat is hard and raucous carrying 
a long distance and is often heard round bungalows at night. 

Large Indian Civet (45), Viverra zibetha , — Very common. It appears to be 
impartial as to its diet, fruit and meat being equally welcome. 

Small Indian Civet (48), Vivemcula malaceensia . — Very common in grass 
land and also got in the forest where river beds occur. It is douMful 
whether this animal is arboreal as stated to be. None of us have seen 
one climb a tree, and O'Donel has seen one chased by dogs pass a tree 
without making any attempt to climb, 

[Spotted Tiger Civet (49), Primodon pardieohr . — No specimens have been 
secured by us but O’Donel has had skins from the Bhutias, who got 
them apparently at low elevations, so it probably occurs roun4 Buxa.] 
Indian Palm Civet (51 o.), Faradoj^nu crom (P).---Some skins seem to be 
intermediate between this and the next species. 

Malayan Palm Civet (fi2), Paradoxurn$ Afiotui — ^Travers got this species 
in his bamboos at Baradighi. 

Small Indian Hungoose (58), Mungod auroptmeUiUu anrepuMtaim^'^Vn* 
common. 
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Common Mungoose (60), Mungoi mungo mungo. — Common* ** My d<^ 
chased a specimen and to my surprise the Mungoose darted up a smw 
tree, Aldizxia stipulata, and took refuge in the highest branches*’* 
(H. V. O’D.) 

Crah-eating Mungoose (65), Mungoa urva. — Decidedly uncommon. It is 
generally to be found near stream beds whether flowing or dfy and 
usually in pairs, the latter probably being family groups. Their foot* 
prints arc often seen in the Murti. 

Jackal (60), Caniaindica, 

Indian Wild Dog (70), Cuon dukhunensia. 

Indian Fox (72), Vulpaa bengalensia. 

Indian Mar^n (77), Martea fiavigula. — Uncommon. “ On one occasion, 
1 found this animal tei. ng up the partly deserted hive of the jungle 
bee.” (H. V, O’D.) 

Brown Ferret-badger (87), J itia onentatia, — Only noted by O’Donel west 

of the Torsa Uiver. 

Burmese Ferret-badger (88), Helictia peraonata. — Recorded by O’Donel in 
this Journal, Vol. XXV, page 819. 

Hog-badger (90), Arctomyv collana. — ^This is mentioned in Sunder’s Settle- 
ment Report. 

Common Otter (92), Luira lutra, — This is given in Sundor’s Settlement 
Report. 

Smooth Indian Otter (98), Lutra macrodua — Either or both this and the 
former are common. Mr. W.P. Field has soon an albino of one of these 
species. 

Clawless Otter (95), Aongv leuconyi. 

Himalayan Black Bear (98), Uratia iihrtanua — In and near the hills. 

Sloth Bear (100), Maluraua urainua. — Common. 

Sikkim Tree Shrew (102), Tnpaia delangen Has been obtained 

at Hasimara and Bbarnabari 

Short-tailed Mole (112), Talpa micrura, — There is a speeimeu from Jalpai- 
guri in the Society’s Museum, collected by Shebbeare. 

Hodgson’s Brown-toothed Shrew (115), Soticulua caudatus. — Recorded from 
Hasimara and Bhaniabari. 

Himalayan Pigmy Shrew (124), Pachyura hodgaoni.— Common at Hasimara. 

Musk-rat, Pachyura sp. 

Common Flying Fox (134), Pteropua yiganteua giganteua, 

Fulveus Fruit-Bat, (137), Rijuaettua ItaohanaulH , — The Society’s collector 
shot a single example at Hasimara. 

Southern Short-nosed Fruit-Bat (138), Cynopterua sphinx sphinx,-^ Several 
specimens obtained at Hasimara and one at Bharnabari. 

Allied Horse-shoe Bat (150), Rhinolvphua affinia himalayanua, — A single 
example was taken at Hasimara. 

Great Himalayan Leaf-nosed Bat (159), Hxppoaidei’oa ai'migar. — Only obtained 
in November. 

Bicolouted Leaf-nosed Bat (166), Hippoaideroa fulvua. — One obtained at 
Hasimara. 

Indian Vampire Bat (169), Lyroderma lyra lyra. — Recorded frem Siliguri, 
Jalpaiguri and Hasimara and said to be very plentiful at the first two 
localities. 

Eastern Barhastel (172), Barbaatalla daayaHngenaia. — ^Hasimara. 

Club-footed Bat (180), Tylonicteria fiUvida. — Mr. Crump got this at Sivoke, 
just outside the district. 

Babn I^ishrel (189o), PipiairdUta 5a5ti.-— A single specimen has been taken 
at Hasimara. 

Coromandel Pipistrel (187), Piptatrellua eoromandra . — Very common. 
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Southern Dw&xfPspUtrel (187a), I^itraliu8m$fnuMmimua.---V9ry common at 
fiaeimara and hae also been recorded from Jalpaignti and Bhamaberi. 

Tipkell’a Bat (191), Jl£eBperoptenu$ tiokeiH. Haeimara and Bhamabari. 

Donner^s Bat (198), Seottmous dormari dormeri, — Bhamabari. 

Cknnmofi Yellow Bat (194), Scotopkilu$ Oommon at Jalpaigurl,Haei* 

mara and Bhamabari. 

Wroughton's Bat (19dA), ScotophUu$ wrtmghtoni , — Common at Haeimara ; 
also recorded from Jalpaignri. 

Harlequin Bat (197), Sootomanes omatus . — Got bjr Mr. Crump at Stroke, 
and O'Donel has obtained it at Buxa. 

Hairy-winged Bat (200), Hatpioetphulus laayurus , — A single specimen was 
obtained at HasimarA. 

Wall Bat (212), Myotia murieola. — 0*Donel got this under stones in the bed 
of the Torsa river, where it is common. 

Painted Bat (218), Ketiooula pieta. 

[Cutoh Sheathotailod Bat (221), Tapkozoua kaehenttia kaohenm . — Obtained by 
Mr. Crump at Sivoke .] 

Partiooloured Flying Squirrel (284), Fteromya e/^wy^r.— Got by O’Donel 
from trees felled in his fuel-ooupe at Hasimara. 

Assam Giant Squirrel (240), Ratufa gigantea gigantm , — Very common. 

[Long Snouted Bhootan Squirrel (24dA), Dremomya lokriah botia , — A squirrel 
(Soiurus lokriah) is given by Sunder in his Settlement Heport, but as 
he has not given the folio sring species, Tonneutea lokroidea, he may have 
been mistaken but still he calls it an orange bellied squirrel’'; he may 
have been correct and if so it is probably this species and notZ). /• lokriah^] 

Hoary-bellied Himalayan Squirrel (251), Timeutes hkroidea , — Exceedingly 
common. 

Common Five-striped Squirrel (258b), Funambulua pennanii /isnnanfi.— Mr. 
Crump obtained this species at Haldibari. Sunder says of this squirrel 
that it is common and as he has spent a good deal of his time in the 
south of the district be is probably correct. 

Hodgson’s Tree-mouse (270), Vandeleuria dumaticola * — Very common in the 
tea bushes. 

Bhutan Duars Kat, Eattua rattua hhotia, — Mr. Hinton has <lescribed a new 
race of the common rat from specimens obtained at Hasimara where 
it is very common. 

Rattua sp. 

Nepal House Mouse (282), Mua dubiua , — Very common. 

Himalayan House-mouse (2S2a), Muahomourua , — Apparently not so common. 

Southern Field-mouse (287), Mua booduga , — Very common. 

Bengal Mole-rat (295), Oonomya bengalmaia . — Very common. 

Bengal Bandicoot (297), Bandioota elliotana . — Common and often damages 
tea by cutting through the stem of a bush three or four inches under 
the soil. 

Indian Bush-rat (299), Oolunda rfftcft.— Common at Hasimara, 

Bay Bamboo-rat (812), Very common in tea gardens, 

1 have heard of this rat being destructive to tea, but have never 
found it so myself though it is common in the forests round Hasimara.” 
(H. V.O’D.) 

OresHess Himalayan Porcupine (316), Aeantkion Common. Their 

burrow4 are situated in the banks of ravines, but are very difficult to hnd 
owing to the thickness of the Jungle. 

Byatrisabcngaiaata (P) — A porcupine otbmr than the crestless one is often turned 
out of heavy Jungle during tiger beats and consequentiy not ehot at. 

Common Indian Hare (820), L^us Common among tea and 

in river beds. 
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Hispid Hare (825), Lspun hiapidui , — Not so coiQxiion as formerly owing 
to the decrease in grass jungle in the district. 

Indian Elephant (S32), Elephas maj.-imas. — Common. Rognee are prevalent 
and do a lot of damage. Khedda operations have been carried on 
during the last few years. Young are born all the year round. 

Great one*homed Rhinoceros (334), Jlihinocero$unioom%9 , — Probably slightly 
on tho increase, in the few suitable localities, owing to strict preserva* 
tion. Not nearly so common as formerly. 

Smaller One-homed Rhinoceros (335), JMnoeeros sondaiom . — Has been shot 
during the last twenty years. As all rhinoceros are preserved and the 
tracks and habitat of this and the last are identical and their 
appearance not very difTerent, unless a close view is obtained, it is 
difficult to say whether this species still exists here. 

Asiatic Two-homed Rhinoceros (336), Ithinocerus sumatrensia . — Almost cer- 
tainly not found in this district, now, though one was shot on the Sankos 
River (boundary of this district) in 1 864. In his Settlement Report 
Sunder says a rhinoceros was shot in Dalgaon forest but is very rare. 

The Gaur (338), Bibos paut^us , — A few herds exist, some of which are appar- 
ently on the increase owing to preservation. In places they are fairly 
plentiful. As far as we know they rut all the year round. 

The Buffalo (342), BubalU bubalis , — Not common. A few are found in 
suitable localities. 

Capneci^nis aumatrensU (jamraehi?), (852). — A sorow is found in the hills, 
but we are uncertain to which species it belongs. 

NrmorhcBdus (hodpnoni ?) (354). — A goral, most probably Hodgson’s is found 
in the hiUs. 

The Indian Antelope (357), Antilope eeyvioapra , — Sunder writes in his Settle- 
ment Report that this species is found in the waste lands of Falakata, 
Alipur and Bhalka tahsils ; these lie on the south part of the east side 
of tho district. As far as we know this species is no longer found in 
the district. 

The Bengal Barking-deer (362), Muntiaens vapinalU . — Common in forest 
throughout the district. They rut all the year round. 

The Swamp-deer (305), Ruoercua duvauceli . — Found in heavy savannah, 
though much less common than formerly. They rut during the latter 
part of the rains. 

The Sambhur (367), UtitM unicolor . — Next to the barking-deer this is the 
most plentiful deer. They rut during the cold weather. 

Spotted Deer (368), Axis om. — A few small herds, very local. We believa 
they rut during the cold weather. 

Hog-deer (369), A.vis poroinw , — Plentiful in suitable localities. We believe 
they rut during Hie rains. 

A deer intennediate in sise between the Sambhur and Hog-deer and 
resembling tho latter has been shot in the same locality on several 
oocasions. We have seen heads and believe a specimen was for- 
warded to the Society by Mr. W. P. Field who was the first to draw 
attention to the matter. 

Indian Wild Boar (374), Sus oristatus . — Extremely common. 

Pigmy Hog (376), Sus salvanius , — Rare now, though probably commoner 
before the reduction of savannah land. Travers has seen them and 
Shebbeare, who knew the animal in Goalpara where they are common, 
believes he has seen them. In both cases they were seen in Sal forest. 

Gangetic Dolphin (379), IHaianista genyetica . — Found in rivers in the south 
of the district. 

Indian Pangolin (399), ^onts erasaicaudata , ) A pangolin has been reported 

Chinese Pangolin (400), Manis aurita. 1 but we have never seen it. 
16 
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(With Plate L) 

This chapter deals with 5 genera of the Birds of Prey, compris- 
ing 9 species, of which one has really no business here, being 
unknown to the Punjab so far, but as it has been recorded from 
Quetta, and may wander into the districts adjoining Baluchistan, 
I give it a passing mention. This is Milvus migrans, the Black 
Kite. 

All the species of this type have one chai'acteristic in common, 
and that is, a tarsus feathered for half its length or more ^ in front, 
and naked behind. All except one are birds of medium size, i-e,, 
about the size of the ordinary Paidah Kite. The one exception 
is the little Black-winged Kite (Elanus cceruletis) which is not 
much bigger than a pigeon, except that it has long pointed wings 
which make it look bigger, when seen flying. 

With regard to the genus Buteo, the Buzzards, Mr. Hume 
has pointed out that the feathering of the tai'sus is variable, but 
for the purpose of these papers, I think, it will be found that the 
feathering is a good enough guide, and though the extent of the 
feathering may vary in different species of the genus, or even in 
individual specimens of the same species, it will generally be found 
to conform to the keys herein given. 

The genus Bnteo has been a bone of contention among ornitholo- 
gists for a very long time, and whether the various species have, 
even now, been definitely 80 i*ted out coirectly, is by no means 
certain. 

A genus in which there is no definite limit to the immature 
plumage, and in fact, in which there is no distinctive plumage 
for any age, among its many species, must obviously be a subject 
for controversy and be difficult to divide up into species, unless 
there are other constant factors capable of conferring specific rank. 

Whether Buteo vulgtms, B. plumipes and B, desertorvm are really 
separate species or whether they are merely phases or races of the 
same species, need not be here discussed. We are, here, only 
concerned with the simplification of the present acknowledged spe- 
cies, and not with arguments for or against their retention or 
change. 
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Fxo. I — Represonta a Buazard flying directly overhead, 

CharaetertBiica. 

Wings ample, rounded and regular, t. almost in a straight 
line from the body to the tip of first primary. Usually held slightly 
upwards and above the level of the back, though this is by no means 
so constant a feature of the Buzzards as that of other species already 
dealt with. The tertiaries curve into the body forming a slight 
triangle with the base of the tail. There is always a light patch on 
the wing, at the base of the primaries, which is visible both above 
and below and is a characteristic of all species of Buzzards and of 
every phase of pluznage, to a greater or lesser degree. 

The tail is medium, neither long nor short and frequently spread 
out, when the bird is soaring. 

Oolouring is no criterion and may vary from a deep chocolate 
brown throu^out, to very light bufi' on head and body, and light 
brown wings. In the former phase, however, the wing patch is 
white and very distinct, as also ahite barring on the tail. In the 
latter, the wing patch may not be very distinct but is always visible, 
and the tail, especially above, is almost sure to be some shade of 
reddiah brown. 

Flo. 2 — Represents a Kite flying directly overhead. 

Charactanatica . 

Wings long and more often curved than straight. If curved, 
as in the illustration, the ends are pointed, but if held straight they 
will be rounded, but not so much as in the Buzzards, and during the 
later summer months, individuals will be seen with very pointed 
wings. This is due to irregular moulting and the uneven growth of 
the primary feathers. The characteristic flight of the Kite, as seen 
round stations, is usually with curved wings as shown in the illus- 
tration, as though preparing to stoop. The white wing patch is 
generally the sign manual of Milvua melamtiat but ffovinda is occa- 
sionally similarly adorned, to a somewhat lesser extant. 

The tip of the primaries, especially when the wings are curved, 
are usually below the plane of the body, 

Tail long and This characteristic of all Kites makes 
them unmistakable for anything else, and is noticeable both when 
the bird is sitting or flying. 

Flo. 3 — Represents a Black- winged Kite flying directly overhead. 

Charaotenafica, 

Wings long and pointed. The front poxtion, together with 
head, body and tail white, the margins of the open wing, through- 
out, black. The upper portion of the body is black and dark grey. 

The slight washing of brown on the breast of young specimens 
is not visible, except at very close quarters, so the whole of the 
under- surface of the body appears to be pure white. 

Tail medium, usually compressed and appears very narrow. 

This bird is alto unmistakable for any&ing else on account of 
its size and curious colour, the latter resembles seme of the male 
Harriers and Neophron, Does not very often soar. Hovers a great 
deal with slow deliberate beats of the wings. 
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The 5 genera and the 9 species of this type (F) are as nnden — 


Q«m$. 

MUnu. 

fl 

Haluuhiir. 

ft 

ft 

Betnis. 

ElanuB, 


Species. 

M, gcvinda. 

M. melanotis 
M. migrans. 

H. indue. 
B.ferox 

B. kfueoeephalue. 
B. desertorum. . 
P. cristatus. 

E. cmrvleue. 


The Common Pariah Kite. 
The Large Indian Kite. 

The Black Kite. 

The Brabminy Kite. 

The Long-Legged Buzzard. 
The Upland Buzzafd. 

The Common Buzzard. 

The Honey Buzzard. 

The Black-Winged Kite. 


Genus. 


Kiy to Gsnbua ani> Spboibs. 


MUvus. 

HaHashst. 


Buteo. 

Bemis. 


Elanus. 


Species. 
M. govinda. 


M, m^ndis. 


Mm migrans. 

B. ferox. 

B. kucoeephalus. 


B. desertorum. 
H. indue, 

P. eristatus. 
E.ecsruieue. 


Size medium ; tail forked ; tarsus 2^' to *2 i''; plumage 
in adult dark brown above, lighter (usually) below. 

Size medium ; tail rownded ; tarsus about 2'' ; plu- 
mage in adult reddish or chest-nut brown above, 
white below. 

Size medium ; tail rounded ; tarsus 2^** to Sf". 

Size medium ; bill weak and elongate ; lores and 
sides of head coveted with small scale like feathers, 
like forehead and chin, unlike all other birds of 
prey. 

Size small ; tarsus under 1 yf ; colour very pale to 
pure white below except primaries which are black, 
greyish-brown to black above. 

Length about 24"; wing in male 16*75 to 18*6 
and in female 17 to 19’5 ; head tawny or mfous with 
black streaks in adults. 

Length over 25" ; wing in male 19 to 20*5 and in 
female 19*25 to 21*5 ; a light patch visible on the 
under part of the wing, when flying. 

Length about 28" ; wing about 17" or under ; head 
whitish with black streaks in adults. 

Tarsus ahout 8*75, feathered for about half its 
length, naked part, in frontf scuteUate ; wing over 16". 

Tarsus about 8*5, feathered for about two-thirds 
its length, naked part, in front reticukUed ; icing 
CW6f 16". 

Tarsus under 3". Wing under 16". 

As for genus. 

As for genus. 

As for genus. 


Typb F. 

Family FALCONIDJC. 
SUB-FAMILT FAL00NlN.4fi. 
Genus Milvus, 


No. 1229. MOvusgovMa. The Common Pariah Kite. 

Oharacteristies. Size medium ; tail forked ; head tawny or rufous 

with black streaks in adults ; wing in mides 16.75^' 
to 18*5" ind in females 17" to 19*5." (Blanford). 
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OoUmroHon. 


Meamiremente. 


HabUs, Hcm 


Dark brown throaghout uaaally* ^^Head tawny 
or rufous with blackish shaft-stripes ; a patch ^hind 
the eye including the ear-ooverts, uniforae dark 
brown ; first five primaries and large primary-coverts 
blackish, later primaries and 'Secondaries coloured 
like back ; all the quills more or less mottled with 
whitish on the inner webs towards the basCi and 
banded with blackish brown cross-bars, tail brown 
above, whity brown below, with numerous darker 
cross-bands, faint and obsolete in some (probably 
old) birds ; lower parts rather paler than upper» 
whitish at the chin, and generally, but not always, 
becoming tinged with rufous on the abdomen and 
lower tail coyerts, and always dark-shafted through* 
out, with pale or rufous stripes on each side of the 
dark shaft-lines. Lower wing-coverts, like breast, 
except the larger coverts, vmich are ashy brown 
with pale bands. 

Young birds have broad buff or white shaft-stripe 
to the feathers of the head (except the ear-coverts), 
neck and lower surface, and buff or whitish tips to 
the feathers of the back, wing-coverts, scapulars, 
secondaries and tail-feathers.’* (Blanford.) 

Bill black, cere and gape yellow in old birds, 
greenish grey in the young ; irides brown ; legs 
and feet yellow, pale greenish grey in young birds ; 
claws black. (Blanford.) 

Length of females about 24 ; tail 12 ; wing 18*5 ; 
tarsus 2'1 ; mid-toe without claw 1*6 ; bill from gape 
1*7. Males are smaller — ^length about 22*6, wing 
17*6. (Blanford.) 

This is without exception the commonest bird of 
prey in India, except in the higher ranges of the 
Himalayas. Found in every town and i^age from 
the plains to the Hill Stations of Simla, D^housie 
and in fact wherever one might expect to find a 
slaughter-house. It lives for the most part on offal 
and practically nothing comes amiss to the Pariah 
Kite, from a native sweet-meat to a dry bone. 

It is by no means uncommon to see a kite swoop 
down and take a clawful from the contents of a 
sweet-hawkers basket on a railway station, and on 
one occasion the writer saw an entire basketful 
turned over and the contents shot off the platform 
on to the lines, under a carriage. In this case the 
claw of the kite must have caught, for a second 
either in the basket work or a bit of string. 

It did not prevent the hawker from retrieving 
his lost property and disposing of it to the pas- 
sengers, before the train left, with the added 
advantage of a little extra weif;ht I Quite lately the 
writer and a friend were having breakfast Under a 
tree. The friend had just transferred a Uberal 
helping of Irish stew to his plate, which was hi Ida lap 
and was on the point of bringing his knife and 
fork to bear on the delicacies, when a kite swopped 
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noiseleflaly from above and sent well over half the 
coxftents of th^late flying to the ground, much to 
the delight of a miserable pi dog which cowered 
alongside. Yet with all their daring, J know no bird 
more diflicult to catch than a kite. It is useless to 
put up a net for the most hungry of kites, even with 
the most tempting of baits behind it. 

The kite will circle round once or twice and 
*^move on.” The ordinary nooses which seldom fail 
to catch a falcon will only catch a kite if set in 
longish grass where they are absolutely invisible, 
and then only if several of them happen to be about. 

^The best way of catching one is to drop three or 
four pieces of meat about a lawn and over the 
most inconspicuous and uninviting piece, place a 
couple of horse-hair nooses, mixed up with bits of 
straw and attached to a long bit of concealed string. 

The flight of the Kite is unmistakable. Hie 
forked tail is enough in itself to proclaim any 
member of Milvus from afar, but even if this useful 
appendage happens to be wanting, there is no 
mistaking the bird. The wings are very frequently 
bent from the first joint, and the primaries, as 
often as not, are seen to be on a lower level than 
the body. The flight itself is very light and the 
circles are irregular and erratic. 

They build usually on trees, but not infrequently 
on buildings, making a nest of twigs, lined with 
grass and rags and lay 2 to 4 eggs, pale greenish 
white, blotched, or spotted with brown or reddish 
brown and measure according to Blanford, 2*19" by 
1-77 

I have given the description of this species from 
the ”Faiina of British India” in full, as the above will 
answer equally well for the next two species, with 
but little difTerences. This and the next species are 
by no means easy to recognise one frf3m the other 
and though the types of each present no very great 
difliculty, one frequently comes across specimens, 
which are probably hybrids, and might pass 
for either. A kite which answered to the 
description of mdanotU in the air, has conformed 
to the measurements of govinda, in the hand. The 
breast markings of the kites vary considerably and 
occasionally a very light coloured bird, with dark shaft- 
stripes, almost resembles the breast of a **Spiza€tit 
except that the dark shaft-stripes of the kite are 
broader. 

In the air, this species can usually be recognised 
from the next species, by not having the moon- 
shaped pattern of whitish or bufl', on the wing under- 
neath, which is a conspicuous feature of mdanoiia, 
but even this distinguishing mark is by no means a 
sure guide, and may be found indistinct where it 
should stand out, and certainly present where not 
expected. 
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Bven in migram 1 have found speoiment which 
appeared to be linki between govmda and migran$t 
conforming to the latter in everything except the 
very important head markings, the ground colour 
being more inclined to rufous than white. Out of 
over a dozen examined in Basra in one day, 1 
found great variations, in the head markings as well 
as in measuments, but as migrant is so far, unknown 
to the Punjab, though having been found In Quetta, 
it should not be included in these papers. 

No. 1280. Mihm mdanotia. The Large Indian Kite. 

OharadtritlRcB. Size medium ; tail forked ; wing in males lO'' to 

20*6'' and in females up to 21*5*^ ; length over 28'^ 

Cofountfton. Very similar to the preceding species but it may 

be generally recognised from the latter ^^by the 
amount of white on the inner webs of the quills near 
the base, forming a conspicuous white patch below 
the wing, as in Buzzards. As a rule, too, the lower 
abdomen and under tail-ooverts are much paler in 
M, intlanotii than in M. govinda. Some birds, 
however, appear almost a passage between the two 
(Blanford.) 

Bill bluish; cere yellowish white; irides hazel 
brown ; legs dull china*white ; claws black. (Oates. 

ii/sosursmsa/s. Length of male about 26^ ; tail IH*' ; wing 19^ to 

20*5''; tarsus 2*2"; mid-toe without claw 1*6''; bill 
from gape 1*75^'. Females are larger, length 27'' ; 
wing 19*25" to 21 5" ; tail 18*5". 

HabiU. He. Very similar to govinda except that it is supposed 

to be a somewhat shyer bird than the latter and is 
said to have a heavier flight, but personally I cannot 
see any great difference one way or the other, as 
reganls its flight. 

As I have already said, it is not always easy to 
differentiate between this and the preceding 
species, but on the wing, this species looks a good 
deal bigger than the difference in measurements of 
the two species would appear to justify, and a 
female mHanoHs can pretty well always be recognis* 
ed, even if the male may leave room for doubt. 
Size, in conjunction with the lighter colouring and 
the wing patch, will generally suffice to sot mdafudis 
apart, especially if they are seen together, as they 
frequently are, but as already stated, these are by 
no means infallible guides. 

This species is said to build in the Himalayas from 
January to May; the nest and eggs are similar to 
those of M. govinda, but are said to be slightly 
larger, averaging about 2*81" by 1’8". I cannot 
speak with any authority, not having found the nesti 
but I certainly have seen the bird in the plains of 
the Punjab during the summer. 

Lt.-Ool. Rattray records having found nests of 
this species in Thai and Murree respectively (Vol. 
XI r, p. 844 and Vol. XVI, p. 662 of the B. N. H. 
8oo. Journal.) 
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No^. 1281 . MUt%9 migran$. The Black Kite. 

Very similar to govinda but distinguished from 
that species bv having ** the edges of the feathers on 
the crown and nape whitish instead of light brown 
or rufous, and by the more distinctly ferruginous 
colour of tlie abdomen.” It is also smaller, a female 
measuring about 28'' in length and a male smaller 
still. 

Lt.-Col. T. E. Marshall records finding the nest 
of this species round Quetta (Vol. XV, p. 852 of the 
Journal of the B. N. H. Soc.) 

There is no record of this species having been 
found in the Punjab. 

Genus Hediastur. 

No. 1228. Haliastur indua. The Brahminy Kite. 

Chamcieristies. Size medium ; tail rounded ; tarsus about 2" ; wings 

long and exceeding the tail. Colour in adults chest- 
nut brown above and white below. 

Colouration. Very distinctive in the adult. The whole head 

nock, sides of the head, and practically the whole 
of the underparts, down to the middle of the 
abdomen white, with dark shaft-stripes. Practically 
the whole of the upper surface, except head 
and neck, chestnut or deep chestnut brown. Tail 
chestnut, except the end which is whitish. Prima- 
ries blackish. 

The young bird is very kite-like except that 
the whole plumage is somewhat lighter than that of 
the average kite, and with more rufous-brown on 
the lower parts. A later phase shows 8<ime white 
on the upper surface and the rufous is a little more 
pronounced, and the general colouring some- 
what lighter than in the first stago. 

“ Bill bluish horn ; cere yellowish ; iris brown ; 
legs and feet greenish-yellow.” 

Meaaurementa, Length of female about 19" ; tail 8’5" ; wing 16" ; 

tarsus 2" ; mid-toe without claw 1-4". Males a very 
little less.” (Blanford.) Expanse about 4'-9" to 6", 

Habits, etc. A very familiar feature of most tanks, canals, 

jheels and in fact wherever there is a little water, 
though it is frequently found in other localities as 
well. 

Most commonly met with, in the Punjab, just 
before and during the monsoons, when, presumably, 
there are a greater number to bo seen in the dis- 
tinctive dress of the adult. It soars well but does not 
usually attain to any great height and is more 
given to sitting on trees, or the ground, overlooking 
a pool of water. It lives chiefly on frogs, li/ards, rats, 
insects and is a past master at taking grasshoppers 
' off the stems of growing rico. This species may 

often be seen sailing over rice fields and swooping 
suddenly and apparently just touching the stalk of 
a plant in its flight and going on without the smallest 
check. If watched, it will be seen to bend its head 
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down to its claws and take the insect into its month 
or if winged^ the wings of the insect will be seen to 
drop first and then the head may be bent down two 
or three times, depending on the size of the grass- 
hopper, until it is all eaten. The unerring aim with 
which it invariably takes olf the insect without seem- 
ingly so much as touching the stalk is wonderful. 
I have never seen it carry off any of the plant, and 
nor have 1 ever noticed a check, which would be the 
case if the stem was caught in its talons, together 
with the insect. 

* Though considerably smaller than a kite, this 

species holds its own with ease and frequently makes 
a kite give up a tit-bit. It is readily caught and 
the bait, beynd a net, might be anything from a 
mole-cricket or a frog to a chicken, but the net must 
be well concealed or have a good back ground of 
brushwood or trees, as the Brahminy Kite does not 
come down with the dash of a hawk or a falcon, so 
has plenty of time to see its danger and swerve. 

tJnlike the kites, which will almost invariably 
sail round once or twice before making a swoop, and 
are therefore almost impossible to catch in a net, the 
Brahminy Kite will come absolutely straight from 
its perch and make for the net without hesitation. 

It is a most disappointing bird in the hand and is 
much better admired at a distance, where its lovely 
white and chestnut plumage is a ilistinct acquisition 
to the landscape. 

In the hand it will be found very coarse and 
bedraggled, and not at all the lovely bird we see in 
the air. * 

The flight is kitedike but the wing is not so often 
bent as in that of a kite. The young, at a glance, 
might be mistaken for a kite, but one glance at the 
tad, which is not forked in the Brahminy Kite, will 
dispel all doubts. The wing too is broader and appa- 
rently more rounded in flight than in that of a kite. 

This species is distributed throughout India and 
is to be met with quite high up in the Himalayas at 
times. I saw a pair at Kajiar, between Balhousie 
and Chamba, with two fully fledged youngsters in 
attendance, and have also found them on Himalayan 
streams at 8 to 9,000 ft. elevation. 

The cry is a shrill squeal not unlike a Kite’s. 

They breed in the spring, building a nest of sticks, 
lined with leaves, on a tree, and lay usually two 
eggs, “'greyish-white, unspotted or scantily speckled 
or blotched with reddish brown, and measure 
about 2 02 by 1*66.” (Blandford), 

Genus BuUo, 

No. 1289. BuUoferox.. The Long-legged Buzzard. 

Chara€tmtHc9, • Size medium; tarsus about 

about half its length. Naked parl^ in scut- 

eUate ; wing over UA 
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Col^iiifation. 


MeaeuremrntB. 


Very variable and practioally imposaible to des^ 
oribe aoourately for each phaee, without taking up 
a great deal of apace. To begin with there are two 
very distinct phases of plumage of this species, eis., 
the light or pa}e variety and the melanistio form. 
If the differences ended here it would not much 
matter and each could be described separately^ but 
in each of these forms there are widely different 
characteristics, which make any sort of description 
of a species as a whole, absolutely misleading for 
any individual, 

I quote below from Humo’s Rough Notes, p, 279, 
to fihow what might be expected regarding the 
variations in oven one of the selected phases. 

“ At one end of the series, the whole of the chin, 
throat, breast, abdomen, vent and lower tail coverts, 
in fact the whole lower parts, are white, with 
only the faintest possible fulvous tinge in some 
places, and a few only of the feathers with dark 
shafts. A few of the feathers of the sides have 
irregular, patchy, rufous brown bars. The axillaries 
are pure white, with a faint rufous spot towards the 
tip ; the tibial plumes are pale rufous, mottled with 
rufous white ; and the tarsal plumes are white 
broadly barred with pale rufous. 

At the other end of the series, the chin, throat, 
breast and lower tail coverts are a rich rufous buff, 
all the feathers, except those of the lower tail 
coverts, with conspicuous dark shafts, and rich 
brown or rufous brown, linear, lanceolate, shaft 
stripes. The whole of the sides, abdomen vent, 
tibial and tarsal plumes, a very rich rufous brown 
edged with brighter rufous, and the axillaries pure 
cinnamon colour. Between these two extremes, 
there is every intermediate type of colouring of the 
lower parts.’* 

Under the circumstances, individual descriptions 
of such variations would take pages of print, where- 
as a general description, or the description of one 
particular phase would only occasionally apply and 
thus be confusing, especially w^hen it is reineniberod 
that in the above cpiottid extract from Hougli 
Notes” Mr. Hume is only dealing with the pale phase. 

It might be said, that when dealing with this 
species, or even genus, one might safely ex])oct to 
find anything from a chocolate brown bird, to one 
that is almost white beneath to pale brown above. 

In these papers i will not attempt to give any 
description of this species, so far as the plumage is 
concerned. 

** Bill brownish plumbeous, tip black ; core yellow^- 
ish-green ; iridcs brownish -yellow ; legs dingy pale 
lemou*yellow. (Hume.) 

Length of female 24' ; tail 10*5"; wing 18^* to 
101'' tarsus iVTfJ", Male, length 22” ; wing 16*2o/' to 
1 7*0". (Blaiiford,) 
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« JJabitaf eie The Buzzard* resemble the eagles to some extent* 

They are sluggish birds, and though they do at 
times soar to great heights, and soar well, they are 
much more at home sitting on the stump of a tree, 
or even on the ground, on the look out for rats, frogs, 
lizards and even insects, ©n which they prey. 

Whatever bo the colouring of this species, it can, 
an a rule, be easily identified both in the hand and 
in the air. A tarsus feathered for half its length or 
more, in front, and naked behind, at once places it in 
Type F. 

Once this is done the rest is simple, by elimination 
of tho remaining genera, as follows : — 

Kites, 3 species, all have forked tails ; tarsus 

Brahminy Kite, tarsus only 2^', wings exceeding 
tail, colouration white and chestnut. 

Black.wingod Kite^ size very small ; tarsus 
under 2". 

The Honey Buzzard, bill weak and elongate ; 
sides of head covered with small scale-like feathers ; 
tarsus about 2^^ 

The above eliminates 6 species and leaves the 8 
Buzzards, in all of which tho tail is rounded, differ* 
entiating them from tho Kites and the tarsi in all 
throe are over 2^'', which fact sots them apart from 
tho other three species, as well as, of course, from 
the Kites. 

In the air, a Buzzard, as such, is unmistakable from 
the light mooU'Shapod patch, due to the light bases 
of the primaries, on each wing, visible in every 
phase of plumage. 

These birds begin to arrive in the plains in October 
and are then common throughout the Punjab. Not 
often found in groves or jungles, but every plain, dry 
riceBeld and desert can supply its quota of B« ferox. 
In the lower hills, shortly after the, rice has been 
harvested, these birds will be found on tho trees 
adjoining tho fields and as frequently, sitting on the 
** bunds'* between tho tields. If not disturbed, a 
Buzzard will return time after time to the same tree, 
after flying down for an insect or a rat. 

Occasionally they are very sociable and three or 
four may bo seen sitting at opposite ends of the same 
field, seldom on the same tree, but usually X have 
noticed that the first comer establishes his right to 
the locality and drives away all intruders. 

This species has a curious habit of descending on 
to the ground towards dusk and looking for his food 
thence. This is comprehensible in birds which take 
their quarry on the wing, for they can then see it 
better against the sky-line, but since the Buzzard 
takes nothing on the wing, except fsmdss, it is 
strange he should adopt this plan. 1 do not 
mean to say that all Buzzards come to the ground 
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in the evening, but simply that the sight is by no 
means uncommon, and I have seen them leave a tree 
to sit on the ground, at dusk. 

The Long-legged Buzzard is said to breed in the 
Himalayas, but comparatively few must stay in this 
country to do so, as it is almost invariably B, dt$er* 
torum which is found in the Himalayas, and after 
April the Long-Legged Buzzard is rarely seeni 

The eggs, 2 to 4 in number, are broad regular 
ovals, greenish-white richly blotched with reddish- 
brown, and measure about 2-3 by 1*8.’’ (Blanford.) 

The only record of recent years, in the B. N. H. 
Society’s Journal, regarding this species is in Vol. 
XV, p. 352, by Capt. Marshall, R.B., who says, ‘‘ I 
think, perhaps some breed in the hills— (he refers to 
Quetta) — as 1 have observed them at the end of 
April and have had eggs brought me by a native, 
on one occasion, which 1 think must have belonged 
to this bird.” 


{To he continued,) 
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MISCBLLANEOUS NOTES. 

No. I^--NOTK ON THE MALABAR SLENDER LORIS, 

Z0RI8 LYDEKKERIANUS. 

Through the kiaduett of Lt.-Col. F. Wall, i.m.s., the Society received on 
18th Joue last a living example of a female Mysore Loris, LtM$ lydtkH^ 
rkmua and her two young. Shortly after their arrival the mother and her 
Wo babies were put in a large wire netting cage, which, half way up,^ 
had some branches fixed across and on one side near the top a box with 
one side removed. All day long the mother used to sit curled up on the 
top of box, but apparently at night wandered about the cage. On the 
bottom of cage were two Jerboas, CMnUus sp., which had been brought down 
£rom Mesopotamia by Major Cheesman in the spring of 1917, and were 
thriving splendidly. Most of the day tliey spend their time in a box, which 
they entered by a hole at one end, coming out in the evening to feed and 
frisk aboutk Two days after the Loris was put into thd cage the hamal 
came to me in the morning with a dead Jerboa, which had been decapi- 
tated and its head eaten. Thinking it was the work of a rat we carefully 
examined the cage but found no hole, by which a rat could have entered. 
On the follovring morning the remaining gerbill was found killed and eaten 
in the same way and there was no doubt that the Loris was the culprit, 
t It seems rather surprising that such an active and vigorous animal as 
a Jerboa could have been caught and killed by a Slender Loris, more 
especially when she was handicapped with two young on her breasts. 

During the day the Loris used to sit on a branch or on the top of the 
box rolled into a ball with her head tucked in against her stomach, her 
hands and arms also hidden away inside and only her legs and feet 
visible, the latter clasping the branch or supporting her on the ground. 
In the middle of this ball and firmly fastened on to each of the mammae 
wore the two young and it was a mystery how they were not suffocated. 
Occasionally a small foot or hind leg was visible or a grotesque little 
animal with huge head, and body tapering away to almost nothing, would 
immerge from the ball and mount its mother's back, slowly grasping the 
fur with its hands and feet, chiefly the latter. As Col. Wall has rightly 
suggested the young Lorises forcibly reminded one of a bat in their 
movements, especially when crawling over their mother's back. Unfortu- 
nately the two young ones did not live long. One of them dropped off its 
mother one morning, and after a few attempts to pick it up from a branch too 
high above, the mother gave up and retired with the remaining one to 
another corner of the cage. The young one was picked up, warmed and fed 
and put on to its mother only to fall olf. Again it was put on afcid this time 
it seemed to be all right and was seen firmly attached to its mother's breast 
when the Museum was olosed for the night* In the morning however the 
hamal found both dead at the bottom of the cage, one appeared to have 
died, while the other had been killed by the mother. 

Odour . — In colour the young are much lighter than the adults. The 
hair on the back is dark for the basal half like the adults, but the 
remainder is of a very pale whitish-grey. Down the middle of the back 
there is a pale fawn colour line, which starts at the posterior end of the 
white head-streak and ends at the anus. The markings on the face and 
round the eyes are much browner than in the adult and the hairs in the 
inside of the ears are the same colour as the face markings. 

Age and time of Breeding, — C'ol. Wall suggests that these two young ones 
were born in the beginning of June or end of May and probably he is 
about right. The skull shows that all the milk teeth are visible. 
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NLt, Shortridge has recorded in Coorg Mammal Survey Report that 
the late Mr. Graham found on March 16th a female, with an apparently 
recently bom young one of the allied species LorU malaharieua, and of the 
present species he obtained young specimens in October, but unfortn* 
nately no mention is made in the Report as to their approximate age, 

N. B, KINNEAR, 

Bombay Natxtbal Hihtoby Sooikty, 

mh July 1919. 

No. U.--.TIGBR, FELIS TIGBI8, CLIMBING TREE. 

The following unusual though not unprecedented occurrence might interest 
Shikari members. A wounded tiger ^ suspect tigress, they are generally 
more active) took a boy out of a tree from over 20 feet from the ground. 
It managed to grab him by the ankle and the combined weight of the tiger 
and boy broke the branch on which the boy was sitting and brought him 
to the ground. The ankle was broken, a compound fracture and the leg 
had to be amputated, but the boy, a Bhil, is doing all right. The lowest 
claw mark on the tree is 3 feet from the ground, and the highest 21 feat. 
This means that the tiger not only jumped, but also actually climbed-^ 
though the climbing was only a couple of jerks upward a few feet at most, 
just enough to reach the boy’s ankle. 

This happened a few days after the beginning of the month. There was 
only one gun— my assistant who did everything possible to get the tiger 
but it got away. The ride was a *450 express (not H. V.) with Eley’s 
hollow bullets — an inadequate weapon for tigers and such liko animals as 
previous experience has shown. The tiger had gone through the stops and 
thought itself clear. The boy (he is about 16 or 17 1 think) w^as sitting 
outside the line of stops — his own idea — and nobody knew he was there. 
He thought he would be clever and stooped down to * shoo ’ the tiger back 
which was too much for the latter’s nerves. 1 give the account as it was 
given to me by letter, and afterwards by word of mouth. 

Instances of the kind are sufficiently uncommon to make each one that 
occur perhaps worth recording. Many years ago a stop was taken out of 
a tree by a wounded tigress in Kanara. I think General Peyton mentions 
it in the Gaaetteer ana I know myself of one case in which a tigress got 
into a tree— also in Kanara to get out of the way of dogs. But this was a 
tree with big branches low down — a FicuSf as far as I remember, and the 
heaviest tiger could have jumped into it easily enough and in fact have 
slept in it if he wanted to. 

G. MONTBATH, b.i., i.o.s. 

Jaloaok, East Khakdxbh, 

April 1919. 

No. HI.- WILD DOGS, CUON DUKHUNEN8IS, AND SAMBHUR. 

Seeing an account of the behaviour of wild dogs with a cheetal fawn in 
the last number of the Journal reminds me of a most interesting sight 1 
saw in the Nilgiri Hills in 1914. I and a friend were fishing the Billi-* 
thada Halla river in the Kundahs, at an elevation of about 7,600', on a 
misty morning, when suddenly the mist lifted and we found ourselves 
close to a herd oi sambhnr, consisting of one stag, about 10 hinds and 
one calf. 
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They I presumably being as surprised to see us as we themi did 'not 
move ok more than 200 yards, and while we stoo'd looking at eaoh other 
1 noticed two wild dogs approaching the herd, 

. They made straight for the calf which left the herd and galloped full 
tilt fpr the river, and as he approached it wo noticed 9 or 10 more dogs, 
coming up parallel with the river and trying to out him off. 

The calf reached the hank first only a few yards from where we were 
standing, hit his fore feet on a rock as he leapt into the air and turned 
a complete somersault, but landed safely in the middle of the river and 
was soon making off on the other side. 

None of the dogs attempted to follow him, but this may have been due 
to the double shock they received from watching the acrobatic perfor- 
mance of their quarry and seeing two human beings at such close 
quarters. 

Instead they wandered back towards the herd of sambhur with which 
they mingled in a most friendly manner. 

Occasionally one, or perhaps two dogs, would approach a hind but she 
merely put her head down as a cow does to domestic dogs, and then they 
would cease to worry her. Eventually the sambhur drew oft* in one 
direction and the dogs in another. 

I have told this incident to many old residents, who imagined they 
knew all about the habits of the wild dog, but they have always been at 
a loss to understand why they did not attack at least one of the hinds 
more determinedly. 

Some people have suggested that they were not hungry but they ran 
the calf as far as the river strongly enough. 

Personally I am beginning to think that wild dogs seldom attack any- 
thing so large as a full-grown sambhur, for on the several occasions on 
which 1 have come across the remains of this animal killed by wild dog 
it has always been not larger than a half-grown calf. 

F. WARE. 


Civil VaiKKiNABY Depahtmekt, 
Madras, JvXy 1919. 


No IV.— DISTRIBUTION OF THE DIFFERENT RACES AND 
SPECIES OF TAKIN (BUJ)OIiCAS). 

Having been a member of the Bedford expedition which discovered and 
ehot the first Shensi takin (Budorcaa htdfordi) in 1910; and having met 
with a herd of takin (presumably B. t'ixicdor) on the mountains directly 
east of the ’ Nmai-hka in 1914, I was very much interested in Mr. Mill’s 
letter in the last number of the journal. 

Without accepting Mr. Mill’s proof as final, he certainly makes out a 
atrong case for the existence of takin between the Chindwin and Assam ; 
and assuming for the moment its existence, we have two points to 
consider. 

(0 Is it B. iaxieclar, B, bedfordi or B, tibetanw ? ‘ 

(»t) Whence did it arrive in the Saramatti region ? 

Now let us oonsider the localities where takin ate known to be found. 
They are, from west to east : — 

(t) The Bhutan Himalaya, 

(tt) Zayul and the Mish^ Hills, 

(ui) The Salween-Irrawad(^ divide. 

(tr) The mountains of N. W, Ssu-chuan, W. China. 

(v) The Tsin-ling range in Shensi, W. China. 

The first thiree localities are occupied, so far a* ic known, by B. kmcoierf 
the fourth by B. tibeta»^$, the fifth by B. bed/ordi. 
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The remarkable point about the known Uiitribution of the takin is its 
apparent discontinuity. Thus area (i) is separated from area (ii) by the 
whole breadth of the Upper Assam valley ; area (ii) from area (iii)by the 
deep valley of the Taron (or eastern branch of the irrawady) ; area (hi) 
from (iv) by at least the Salween atnl Yan^^tze valleys. The separation 
of areas (iv) and (v), though very considerable in mileS) is more difticult to 
define ; the plain of the upper Han river, and several big tributaries of the 
Yangtze* however, intervene. And there is this significant feature about 
it, that the new species, B. Mfordi occurs on a range running at right 
angles to all the ranges on which B. taxicx>lor (witli B. iibclanus) is found. 

This statomont requires explanation. The most western (Bhutan; 
animal occurs at the extreme eastern end of the Himal lyan ranges, which 
here trend east and west ; the most eastern animal is found at the western 
end of the Tsin-ling ranges, which also trend east and w^est, but its area 
of distribution in Hhensi is probably much less restricted than is that of 
the Bhutan takin. The intoriuediato areas are all on north and south 
trending ranges. 

The Ssuchuan takin, known for many years, and shot by no less than 
three Europeans in 1U08 (Mr. Jl. W. Zappy, Mr. C. H. Moars and Oapt. 
Malcolm M’NeiD) originally described as B. taxicolor var, ii^efanawaB 
subsequently raised to speciho rank uiuler the name B. iiheianus. This 
animal inhabits the high mountain ranges of far Western Ssuchuan, the 
Tibetan Marches, geographically related to the parallel mountain systems 
of Burma, and S. K. Tibet. B. hedfordi obtained from the Tsin-ling is 
another animal altogether. As far as I know, there was never any 
question of its being a mere colour variety of B. taxicolor though obviously 
a close ally. 

According to Mr. £, H. Wilson, however, who has perhaps seen more 
takin skins than anyoue else, these animals vary so enormously in colora- 
tion, that it is still an open question, which are varieties and which 
species.** 

The only oven moderately well known takin are those of Bhutan and W. 
China, from the two most widely separated areas ; and these are the typos 
of the three species. Those known from the parallel ranges in the Sino- 
Tibetan area are all referred to B. tibetaniw, which is certainly very close to 
B. taxicolor. This suggests that the Shensi animal has been long isolated, 
while those of the Sino-Tibetan area have been recently, or even still are 
in oommuuioation with those of the Bhutan area. It also suggests tliat 
the parallel ranges of the Sino-Tibetan area are more closely related to 
the Himalayan ranges than they are to the ranges of mid-China. 

But the whole of this great area from the Brahamaputra to the Yalung 
is so little known, that the present apparent discontinuity of distribution 
may easily turn out to be exaggerated. Indeed there is no reason why 
B. taxicoHor, B. tibrtanus and B. bedfordi should not be more colour varieties 
of the same animal, of which the intermediate forms have not yet been 
found ; though such a verdict need not invalidate the above argument. 

We now come more directly to Mr. Mill's animal. It is evident that 
there is no obstacle to migration down one of the parallel ranges stretching 
south between the Brahamaputra and the Yalung river, so long as the 
necessary conditions are fulfilled. Major Bailey's Tibetan takin were shot, 
1 believe, somewhere near Browa-gompa on the Salween-Zayul divide, 
and there is nothing to prevent an animal migrating from there S.-W, 
into the Naga Hills, passing along the range between the Zayul valley and 
the headwaters of the Mali-hka ; or due south down the range between 
the Hukong valley and the Mali-hka. There is indeed no reason why 
takin should not be found on the ranges between' the Mali-bka and the 
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Nmai-hka. In fact ttia remarkable thing to my mind not that thia 
weird animal ahould crop up here and there; but that it ahould hare 
eaoapedthe obeenration of aportainen so long. But of oourae theNw^S. 
Frontier ia a ima netw* 

It must be remembered, however, that the mountain ranges mentioned 
above carry few peaks a^ve 10,000 feet, and that takin are likely to be 
confined to special localities. 

The existence of takin over a considerable length of the Salween- 
Irrawaddy divide is proved. When I was at Ohamutong, in the Upper 
Salween valley (latitude 28<>), in 1911, 1 saw skulls, which had come from 
the mountains to the west, where the takin is regularly hunted. Mr. €. 0. 
Lewis got one in Mekh valley, N.-E. Frontier, in 1913 ; and I saw a herd 
of seven not many marches from Hpimaw in 1914. 

After crossing the Salween valley, however, there is a big break in the 
continuity ; and it is not till we have got far into the north^^ast that 
takin re-appear. 

The reason for this may be guessed. The takin is an animal of the 
high mountains. In summer its limit is probably not less than 10,000 feet 
though it may descend considerably lower in winter especially in such a 
country as the N.-E. Frontier, with its heavy snowfall. But altitude ia 
not everything and 1 have come to the conclusion that the presence of 
much bamboo growth at high altitudes whether for shelter or food — is 
essential to the takin’s existence. 

If this is so we can easily mark out the probable limits of the takings 
distnbution and say where it is most likely to be found ; and so far all 
^e available evidence points to the above conclusion or something very 
like it. 

Thus we should not expect to find takin on tho high but dry and rocky 
Mekong- Yangtze divide, nor north of the sources of the Zayul and Taron 
rivers, in S.-B. Tibet. It is not until we get right away up into N.-W. 
Ssuchuan, where a well distributed annual rainfall again covers the moun- 
tains with bamboo and Rhododendron forest, that wis animal reappears. 
The mountains of Shensi at 1 0,090 feet are similarly clothed with bamboo, 
Rhododendron and Conifer forest. Whether the mountains of the Kansu- 
Tibet Frontier also harbour the takin has yet to be proved, but I see no 
reason to doubt it will eventually be met with there too ; it is not an 
animal that fears even the severe cold of a Kansu winter. 

In the same way takin should come to light on the high range between 
the Brahamaputra and the Dibang, and again between the Dibang and the 
Zayul river. 

We have now answered the two questions originally put, and I might 
•urn up my opinion as follows. I am a firm believer in Mr. Mills' taldn, 
which is probably B. Umcolcfy but might prove to be a local variety ; these 
animals have probably migrated from Zayul province* 

In view of the great interest attaching to the geomphioal distribution 
,and variation of an animal like the takin whose habits and mode of life 
m the wild state are practically unknown, any further light which can 
be thrown on the matter by observers such as Mr. Mills would be most 
valuable. 


F. KIKGDON.WAB!). 


Bwh&JLVM, m March 1919. 
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No V.-NOTBS ON THE BIG GAME AND DUCK OF 
DHAR STATE. 

Tifftr {Fdis HgrU), — Confined to the reserved forest tract (Shikar pre* 
serve) on the banks of the Narbadda. Majority of tigers shot measure 

A hne tigress shot by my wife in 1914 measured 9-10^. I think it is 
a good size for a tigress. 

Panther (Felts pardus ), — Very common in the State; from the records 
kept of panthers shot the following observations are made. 

The larger variety is more common than the smaller. The following 
measurements will show the differences — 

8ft. 7ft. 6ft. 6it, Mis. Total. 

8 86 49 8 10 106. 

HahUai — They are common in the hills everywhero but now very rarely 
come, in broad day light, near a town or on to the plains as they used 
to do in the eighties, when they were thus shot in the open by sportsmen. 
The last shot in this way was at 7 a.m. in the month of March 1908, 

Mention of particular instances. — My wife shot a panther over a kill 
at night on the ISth September 1918 which was found next morning dead, 
with one of his legs and portion of his right side up to the breast eaten 
by another panther. Over the same kill three more panthers later appeared 
and ate what remained. 

On the 80th of November 1918 my wife shot a panther which measured 
8'«2'^ when found dead next morning, so it must have measured at least 
8 ^ 4 " 

The biggest panther on record was shot in the State in November 1908, 
three miles from Dhar city. He was an old and well marked animal 
with big spots. 

An old muzzle loi^der bullet was found in his nose when skinned. 1 
venture to think that this panther was not only a record in Dhar State 
but must be at least one of the best shot in India, as I have faint recol- 
lections of once reading in a newspaper, some years back, that a O' 
panther was shot in Assam or somewhere about there. 

Sloth Bear (Mdwrsus ursinus). — Not common. Confined to the tracts along 
the Narbadda river. They were common in 1860 and 1870 below the foot 
of the Mandu hills (part of the Vindhya range). 

The biggest bear, shot up to now, measured 7'-9". 

Sambhar (Rusa equtnus), — Not very common in the State. They are 
confined to one locality on the banks of Narbadda in the reserve forest. 
The biggest head was shot (by me) in 1914; the right horn measured 46', 
the left 444 ^ while the spread was 44''. Another fine head was shot in 
the same month which measured 864 % another head picked up in 1908, 
belonging to an animal killed by a tiger, measured, left horn 88" and 
right horn 344^ (partly broken) spread 29", 

Since 1916 Sambhar have again commenced to appear in the hills of 
the forests round Mandu. 

Chital (Axis axis). — Remarks the same as for Sambhar, the best head shot 
in these tracts up to now measured 36'". 

Blue BvU (Besilaphus Uragocamdus). — Confined to tracts on the banks of 
the Narbadda. Two heads shot by me measured 104" and 94" and two by 
my wife 8|" and 84"i respectively. 

BUeek-buek (AnHlope eereieajpra).'^Throughout the Malwa plateau portion 
of the State, and are abundant. The biggest head was shot in 1916, 
8 miles from the town. The right horn 274'" 

IB 
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Another head was shot in 19)6 whioh measured one of 24^ in 

1915 and a 6ne head in November 1918 whicli measured On the 

western and eastern sides of the plateaUi heads between 21^ and 25^ 
are common 

Ohinkara {OazeUa beniuUi ). — Since 1915 they have appeared on the Malwa 
Plateau portion of the State and are also abundant in Nimar^ teL» tract 
below the ghats and on the banks of the Narbadda. 

Two good heads shot there, measured 12^'' each. 

Four-horned antelope (Tetrateroe qmdricoraa ). — My remarks are same 
as for Sambhar, Ohital, etc. Two heads wore shot in lOU which 
measured 3^^ each. 

Habitat, — V'ery rare in the State. 

Duck. —The following vernacular names which are commonly used by 
local Bhois (Kahars) to distinguish species of duck, which are annual 
visitors to the State may interest readers : — 

Brahmini Duck, Cascara 

rvfila J Chackwa Chackwi 

Comb Duck, Sarcidicmii 

melanonotua . . Nakta. 

Whistling Teal, Dendiocyna 
javanica « . * . Chui. 

Cotton Teal, N eUopue coro- 
manddianua . . . . Gongat Gurra 

Grey Duck and spotted 

bill, Ame poscihrhyncha Ghagral (one of the varieties) 

Teal of all kinds, t.s., Gar- 
ganey, etc., are called 
by one name . . . . Patra tfifT- 

Wigeon, Mareca penelope Titry 
Pintail, Dafila acuta • . Lampuchi (long tail) 

N.B . — It is very surprising that the Bhoi-Kahars of this place will 
always call ** Wigeon’’ as Lampuchika Naroka, i.e., male of 
Pintail, though these two varieties are absolutely different and 
have no connection with each other whatsoever. 

Gad wall, Chaidelasmus atre- 
perua . . Kalpuchhi (Back tail) 

Shoveller, Spatufa dypeata . Chapti Chochka Patra ^'Flat billed teal”. 

•Tflri. 

Mallard, Anae boaeas . . Called Hari-Garden Ghagral, ».c., green 

beaded, 

lied crested Pochard, 

Netta rufina . . . . Singbaj 

Pochard, Nyroca ferina . . Bh^tia (Lalsar) ). 

White-eyed Pochard, Ny- 
roca africana . . Katakabri. 

Tufted Duck, Fuligula 

fuligtda . . Kabra ** Variegated” Pied” 

UDAJl RAO PtJAB, k.c.s.i., k.b.b., 
Maharaja of Dhat\ 

Dhab, C. 1., 

6th Jattmry 1919. 
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r ' No, VI.— VAUIETY OF THE COMMON HOUSE CROW. 

• (COjRVUS SFLILWDENii') AT JIIANG, PUNJAB. 

In the Journal of the Society (Vol. XXVI, 290), I described a variety of 
' the Common House Crow and remarked that a second bird somewhat 
similar was frequenting the same place. This second bird 1 had not 
intended to kill but on Ath December 1018 it was shot by a sportsman and 
brought to me. I accordingly now record its description : — 

Forehead, nasal tufts, anterior half of the sides of the face, chin and 
throat (t. e., the usual mask) chocolate brown, slightly darker in tint than 
any other portion of the plumage. Nape, remainder of sides of face and 
neck, white, merging imperceptibly into creamy white on the breast. 

Remainder of plumage creamy brown, slightly motled in appearance due 
to the presence of irregularly scattered feathers of a darker tint. 

Iris dark brown ; bill and legs dark chocolate brown. Organs not distinct, 
but apparently a female. Just completing entire moult. 

nrOH WHISTLER, F.Z.S., 

Jano, PuNJAit. Indian Police. 

[There are in the Society's oollecUon two very similar ttpecimeun.. — E ds.] 


No. VII,— MATERNAL INSTINCT IN THE PIED BUSH 
CHAT (PliATINCOLA C A PRAT A). 

The probability that a bird will desert its nest and eggs if disturbed is 
often mentioned and is a fa(*t. well known. I once found 12 nests of 
Tickell'a Staphidia {Sfnphulia striata) within a space of 20 yards all 
deserted and many with addled eggs therein. The opposite is not so 
often told. A Pied Bush (/hat laid her eggs this year in a rusty old kemsine 
tin lying on the ground behind the line of Raiiway carriages occupied by 
visitors to Kalate. The tin was frec^ueiitly picked up and carried about 
to show off the nest. The bird was caught by a servant and tied by the 
leg to his mistress’ carriage and she nursed and fondled it. When let go 
the bird returned to its nest. The tin was brought to show me some days 
later, the bird flying off the nest at the time. T took a Cuckoo’s (Cuculvs 
canorus) egg out of the nest. In spite of these fre(|uent attentions 
the bird still sat. Two days after 1 first saw it there were two more 
Oiiokoo’s eggs in the nest. The small bird has had her reward. She has 
hatched her brood and been spared the cuckoos. As an instance of strong 
maternal instinct this may deserve to be recorded. 


Rangoon, Isf May 1919. 


S. M. ROBINSON. 


No. VIII.— NESTING HABITS OF THE BROWN ROCKCHAT 
(CERCOMBLA FVtSCA). 

I was much interested in Mr. L, S. White’s letter in the last issue of 
the Journal for May 1919, regarding the nesting habits of this bird. 
During four years residence in the United Provincoe my experience exactly 
coincides with his. Tlie Brown Rookchat is one of the most familiar 
birda of the bungalow and is doubtless often mistaken for the Brown backed 
Indian Robin, Thamnobia eambtHensia, A favourite nesting site ie the ledge 
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that often rans lotiiid the top of the wall inside the bungalow# abont 8 inohea 
or so below the level of the ceiling : and comers of shelves in toe disused 
rooms are also very frequently used. 

The nest is always surrounded by and on the top of a small heap of 
stones collected by the bird. Pits of broken earthenware pots seem to 
be the favourite material and some of the pieces are so large that it is a 
marvel how the bird carries them. One piece 1 measured was 2^ X 8 
inches and about i in thick s and this particular nest had between 60 or 60 
such pieces all round it. The next was in a comer of the shelf in the office 
that had 6 people working in it all day, and the birds showed absolutely 
no fear, coming to feed their three-quarter pledged young about once in 
every mjnute. If unmolested these birds wiU build in the same shelf year 
after year, and sometimes make a new nest in the opposite comer of the 
shelf. 


Hukqli Ronoliot, 
Dabjisbiing, Jtdy 1919. 


W. H. MATHEWS. 


No. IX.-^AN ALBINO SWALLOW. 


On 2nd July I procured an albino swallow which on examination is, X 
think, a specimen of Hodgson’s Striated Swallow Hirundo nepalenaU. Some 
of the measurements are wing 4‘6 : bill irom (laps about 6*5 ; tarsus *6 : 
iris pink. 

The colour is pure white but some of the inner webs of the seconaaries 
are tinged with buff, also the tail feathers. Unfortunately the bird was 
rather damaged when 1 shot it and the skin is a very poor ono : however 
I enclose it for what it is worth. 

W. H. MATHEWS. 


Rukox.1 Runqliot, P. O., 
Dabjebuko, 10^ July 1919. 


No. X.-ABNORMAL VARIETY OF THE GREEN BEB-EATER 
(MEJtOrS VJBIDIS). 

On 9th June 1919 1 obtained an abnormal variety of this bee-eater at 
Thang, Punjab. The Bird was a female and one of the recently Hedged 
brood. 

The entire plumage is of a soft creamy white which assumes its darkest 
and most dusky tint on the secondaries. A narrow supercilium and the 
throat are washed with yellow which is palest on the centre of the throat. 
The feathers of the crown, nape and breast are lightly washed with 
yellowish green. 

The feathers of the wing-coyerts, scapulars, back, rump, and upper 
tail coverts are lightly edged with greenish or yellowish buff, imparting a 
slightly mottled appearance to those parts. There is a faint blackish bar 
across the ends of the secondaries. 

Iris grey: orbicular pale olive flesh colour. Bill and legs fleshy 
whitish horn. 

HUGH WHZSTLBfi, v.b.s., 

^ IwnuK PonioB. 


Thaho, PtTKJAB, 20tk Jviy 1919. 
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No, XI.—SOMB BIRDS OF PREY OF MESOPOTAMIA* 

A couple of months in any country does not go very far to enable one to 
•tody the fauna of that country, especially when one is tied to an office stool 
for the greater part of the day, but on the principle of *^every mickle making 
a muokle ” I venture to give below a list of the Birds of Prey I came across 
during my short sojourn in Basra, including a hurried trip to Bagdad 
(during period 18th October to 6th December 1918). 

Most of my early mornings, from 6 to 8 a.m., were spent in the environ* 
ments of •creeks and palm groves, with nets, nooses and a rat or a sparrow, 
by way of bait, in quest of Accipitrine birds generally, and the Barbary 
falcon ia particular, but so far as the latter was concerned 1 had no luck 
whatever. 1 saw it on several occasions, but invariably on the move and 
never had an opportunity of setting my nets. In Ashar, there was one to 
be seen almost every afternoon perched high up on the mast of the wire- 
less, but in such a position that it was almost imposBible to find a place 
whereon to set a trap. 

Around Basra itself I came across the following species ; — 

'• 1. Imperial Eagle. — A single specimen in the lineated plumage, 
AquUa Miaca. observed twice near Makina, in the end of October. 

Besides this, 1 saw another a few miles up river 
from Shaikh Sad. It had put up a hare among 
some scrub and was stooping at it in great style 
and turned the hare out of cover several times, 
it was in plain view of the steamer as we went up 
river and 1 watched the chase with my glasses for 
about quarter of an hour and as we turned the 
corner it was still stooping, so what the ultimate 
result was I never knew. It was a very fine speci- 
men in adult plumage and I should think a female, 
judging by its immense spread. 

2. Large spotted Onospeoimenarrived towards the end of Novem- 

Eaglo ^ AquUa bor and took up bis quarters in the palm groves 
7MmlaUi% behind the 3rd Echelon where I frequently saw him. 

3. Boated Eagle — 1 frequently saw a pair of these birds and 

IJiemtua pen^ caught a male. Both in the light phase of plum* 
natu8» age. 

4. Black Kite — Extremely common everywhere. 

Milvu^ migrant, 

♦), Bale Harrier — I saw one specimen which I am almost certain 
CircuB macrurus, was a Palo Harrier, near Mohamerrah on I8th 
October. 

6. Marsh Harrier — Not uncommon. I saw them at old times near 
Circus cBTugino- Makina and as far up as Amarrah. 

SU8, 

7. Long-legged This species is very common. I caught two in 

Buzzatd— Bufeo the dark plumage and two in the light, and saw 
ferox, several others. 1 was on the look out for R. deser- 

torum but never came across one. 

8. Sparrow Hawk — 1 saw several specimens at Basra and Bagdad. 

Aceipikr nisus. 

9. Peregrine Falcon Seen twice at Makina. 

— Fafeo peregrii^us, 

10. Barbary Falcon Not uncommon. Appears to be somewhat ere- 
-FaZeo barbarvs, puscular in its habits. Sits on the ground about 
sunset apparently watching for bats. 
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IL Hobby — Fako 1 cannot be absolutely certain but i^m almost 
9MmUo. sure I saw this species onoe^ late in the evening. 

It might have been ** barbarus/’ but the flight and' 
mode of hunting was that of a hobby. \ 

12« Kestrel — Tin^ I could not be sure which^ but one of the Kestrels 

mneidus alauda* it certainly was. I saw one flying at a height over 
tins or Lesser Ashar and another at Bagdad. 

Kestrel— r.csn* 
chris, 

18. 8aker Falcon — 1 saw one strike a sandgrouse near Shaik Sad 

Fdkon on the bank of the Tigris. It had to give up its 

prey to a Steppe Eagle. 

14. MeTlni'—JSsdhn One pair took up its quarters in the palm grove 

reyaltis. behind the 8rd Echelon. They hunted singly 

and might be seen any morning or evening beat* 
iiig over the groves^ but never together. On 8 
occasions I visited the grove during the day and 
found both, though not together, but within a 
short distance of each other, resting for the day. * 

15. Steppe Eagle — The only one T saw was the one mentioned 
Aquila bif€UCkUa. under the Saker Falcon. A typical one with the 

lines on the wings very well defined. 

There was one other bird which 1 failed to recognise, although 1 saw it 
twice. In size, shape and flight and colouring it closely resembled 
Aquila vindhiana and had I seen the same in India, 1 should have unhesi- 
tatingly put it down as a Tawny Eagle, but as this species is not supposed 
to occur outside of Indian limits and as I did not get to within a hundred 
yards or so of it, 1 omit it from the list. 

C. H. DONALD, r.z.s. 

Dharmsala Cai^tt., 

2nd February 1919. 

No. XII.— EXTENSION OF RANGE OF THE GREEN IMPKttlAL 
PIGEON iCARPOPUAGA ARNEA AEFEA) IN WESTERN INDIA. 

The Green Imperial Pigeon, Carpophaga CBnea omsa, according to Mr. Stuart 
Baker in ** Indian Pigeons and Doves,’’ is not found further north in the 
Bombay Presidency than the north of North Kanara. He does, however, 
not make any mention of the skin in the British Museum labelled 
** Bombay ” aud presented by Col. Sykes of which Blanford in the 4th 
Volume of the Fauna of British India writes in a footnote as follows 

There is in the British Museum h specimen labelled Bombay from 
Sykes’s collection, but the species is not recorded in Sykes’s list, and a 
specimen of the ffimalayan Dendrotreron hodgaoni, also from Sykes’s collec- 
tion, occurs similarly labelled. Butler, in the * Bombay OaxeUeerl, says that 
Carpt)jidtaga cmea was included in Major Lloyd’s Konkan lists and that he 
may h^ave seen it once himself at Khandala, But neither Fairbank nor 
Vidal records it.” 

It is therefore interesting to be able to record that a skin of this pigeozi, 
shot on Tungar Hill near the Bassetn Road, B. B. & C. J. Railway station, 

84 miles north of Bombay, on 19th January 1919, has been presented to 
the Society’s Museum by Mr. M. Fret. This was the only specimen 
obtained by Mr. Frei, but he writes that several birds were seen. 

N. B. KINNBAE. 

Bombay Natubai. History Socibty, 

Bombay, dOlA January 1919. 
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No. Xm.-^EXTRACTS FROM « A MONOGRAPH OF THE 
PHEASANTS BY WILLIAM BEEBE.’' 

As these extracts may be of interest to Entomologists and others who 
have not aocese to the above fine ai>d expensive work, I have copied them^ 
out and send them along. 

Under “ Daily Round of Life” of the Himalayan Blood Partridge 
(lljiagenea crufirUmf Hardw.) on pages 10, 11 of the above volume the author 
writes: — Once in Nepal close to the Sikhim line, [ found a family of 
five Blood Partridges feeding in a most interesting way. The region was 
devoid of all but grassy vegetation with a few scattered clumps of 
low barberry bushes. A heavy snow fail, unseasonable, as it was mid 
April, had covered the ground and hidden all the seeds and leaves of the 
low-growing plants. What I had not noticed during previous days was 
now made conspicuous by the back ground of snow the abundance of 
clumps of tall sterns, each topped with the seed- case of a last yearns lily. 
These three-parted, brown and brittle cups showed where in past months 
had bloomed scores of red and yellow blossoms. I was able to watch the 
feediag Partridges for only a few minutes before a Raven discovered me 
and croaked his disapproval, sending the covey scuttling ofl‘ along the 
hillside and over the nearest ridge. At the same time a flock of pipits 
and finches flew up and away. 

The snow was soft and I read in its surface the confirmation of what 
1 had observed. The Partridges bad appeared to be leaping up at the 
seed-oases, or pressing against and bending down tho stems. I carefully 
examined many which had been thus disturbed and found that there was 
good reason for these actions. 

The fierce gales and winds of the past winter had tipped and swayed 
the lily-seed goblets, and the flat, reddish seeds had been scattered over 
moM and snow, skimming along on their circular wings for many yards 
around. But with all this upsetting, only abotit half the seeds had been 
shaken out. 1 have spoken in a previous paragraph of the insect life 
which was noticeable even after a heavy fall of snow and 1 found that one 
saeret of their presence was the half-emptied seed-cases, which, on these 
high, treeless barrens, formed safe and snug retreats. Into one case a 
rove-beetle had crawled ; into another a small moth, although, owing to 
the number of seeds still remaining, tho tips of the insects’ wings 
protruded from the top. Here two tiny flies were resting, hardly able to 
use their legs, much less thoir wings, in the chill of the morning. There 
is no doubt but that these insects remain in their retreats in a state of 
semi-frozen hibernation until the return of more seasonable weather. 

When the snow and ice covered thickly all other food, the Blood Part- 
ridges found here bountiful feast, both of seeds and insects in the lily 
oases. The maze of tracks revealed the patience and activity of the 
Partridges in levelling the stems, while in a wider circlo around the scene 
of action the dainty footprints of skylarks, pipits, finches were every- 
where interlaced showing that they had learned how to secure a portion 
of the stray seeds which were thrown upon the white surface from the 
efforts of the Partridges. 

When I found that this habit of the Partridges was common to the 
several flocks which I had the opportunity of observing, I realized how it 
was possible for these birds to remain at such high, barren altitudes when 
all other sources of nourishment were sealed by frost and snow. I 
investigated the seed-cases of a half dozen lily clumps four hundred 
yards apart with these interesting results — 

Nine were empty except for a scattering of seeds. 

Twenty-six held a single earwig each. * 
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Four held two earwigs (in three instances both insects were in the 
same partition). 

One held an earwig in one partition, and a ladybird beetle and a dip- 
terous larva in another partition. 

Three held similar dipterous larvm. 

One held a small spider and two small flies. 

Five held rove-beetles of two species, one of which proved to be new^ . 

Eight held small ohiysomelid beetles. 

One held a chrysomelid and a oarab beetle, a weevil and a small grey 
spider. 

Two held small moths. 

One held a small moth, a mosquito, and a homopterous insect. 

Thus almost fifty per cent, of the seed- oases contained one or more 
earwigs, and some of these, as well as others of the insects, were hereto- 
fore unknown species. The conditions at the time of collecting these 
were as follow. At this season, mid-April snow covered the ground deeply 
and remained unmelted for three days. The preceding week had been 
warm and clear, and insects wero abundant, and all those now found in 
the seed-cases wore alive, although too numbed to fly or to do more than 
move their legs weakly. In no instances were more than half the seeds 
remaining in the oases, and where the stems were thin and more pliant, 
almost all the seeds had been thrown out during the winter. The lily 
clumps were large and a dozen or more stems sprang from a circular mass 
of dead, prostate, whitened leaves, the whole forming a mat about a yard 
in diameter. At this season new leaves were sprouting, and before 
covered by the snow, showed as straight, vertical, green shoots several 
inches in height. 

Text idxktivioatioks. 

Page. Line. 

10 21 Himalaya Kaveu, Corvus corax tihctanumt Hodgs. 

11 12 Earwigs, Homotageafm (Bormans). Forfictda plantkoUia, Kirby. 

11 14 Ladybird Beetles, Coccindia 7 •punctata j Litm. 

11 17 Two small flies. An undescribed Criorhina and a number 

of the Cordyluridm, 

11 18 Rove Beetle, Oconiua htlhci, Bourh, 

11 19 Chrysomelid Beetles, Trichothcca hirta^ Baly. 

11 20 Carab Beetle, Opisthiua indicuSy Ohaudoir. 

11 20 Weevil, Tanymtcm sp. 

11 21 Moth, A noctuid, 

11 22 Homopteron, of the family Jamdcc'* 

Bagboweib Frv., Lahebii Saexi. CBAS. M. JNOLIS, m.b.o.u. 

IdfA Jtdy 1919. 


No. XIV.---THE BLACK-BREASTED KALIJ PHEASANT (QENNAuOS 
HORSFIELDl HOliSFIMLDI) EAST OP THE IRRAWADDy. 

Through the kindness of Mr. B. B. Ormastoti 1 have received a flne 
r specimen of this pheasant obtained S. K. of Myitkynia on the East bank 
of the Irrawaddy and at an elevation of fl,000 ft. in January 1916. 
Although Mr. Stuart Baker gives Myitkynia as one of the localities in 
which this species (type specimens of G. haUmni) has been got, yet being 
on the eastern border of this bird's habitat 1 consider it interesting enough 
to record. 1 may qfention that the central reotrices are digh^ 
vermiculated near their bases though the bird is fully adult. 

BaOHowNiE Ftt., LanKKiA Sabai, CHA8« M« INGLIS^ 
IMhHanhim. 9 
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Mo. XV.^A NOTE ON THE BREEDING OF THE HILL PAETRIDGR 
{AEbOEICOLA TORQUEOLA) NEAR SIMLA. 

So Ultle appeort to bo known regarding the breeding of thia common 
but little obaerved bird that it ia of interest to set on record some parti- 
cnlara of a nest which was reoentljr obtained for me about 8,800 ft. near 
Mahaaoo, Simla, by a valued oorreapondent this year. 

The nest was found first on 25th April through the fiushing of the 
parent birds, but although they had betrayed the approximate where- 
abouts of the neat, it was discovered only after a careful search ; there 
were then 7 eggs, on the 27th April there were still only 7 eggs, but 8 were 
found the next morning. When the place was again visited on the 2nd 
May it was found that another and last egg had been laid, making in as 
a clutch of nine. On each of these subsequent visits neither parent wall 
seen and the egga were invariably cold, yet from the placing of grass over 
the entrance hole there was no doubt that the eggs were not deserted. 

As I had insisted on the necessity for complete authentication of the 
eggs, endeavours were made to snare a bird at the nest but a first attempt 
witii horse hair nooses was unsuccessful ; so on the 7th May a gut noose 
was set and the nest was visited a second time in the evening. There had 
been a hail storm and hail stones then lying thickly around ; my corres- 
pondent on arriving at the nest was astonished to find it completely 
covered over with grass and while he was looking at this and wondering 
at the reason the bird suddenly bounced out and as it passed he made a 
lucky grap and caught it in mid air in his hand ; the broken gut snare was 
then round its neck. He kept the bird and set afresh noose in the 
entranoe and this had been disturbed next morning though the second 
bird was not caught. The eggs were then taken for me. 

The nest is described as being built in a carefully scraped out and 
rounded hole in a bank ; this hole measured inches in diameter after 
the removal of the nest, which was built carefully of, and domed with, 
grass with an internal diameter of 6^ inches. The actual site of the nest 
was fairly open, but only a few yards away started under-growth of the 
type usually frequented by the Feora. Particular emphasis is laid on the 
facts that whenever the nest was visited the eggs were quite cold, and on 
the fact of concealing the entranoe of the nest with grass whether the 
bird was sitting or absent. 

^he eggs when blown were found to be all slightly incubated to an 
equal extent. They are in shape of a very pointed oval, verging almost 
on the pyriform, of a very fine texture, faintly pitted, and with a rather 
pronounced gloss. The colour is an almost pure white, with no marking. 
The nine eggs measure from 42*5 to 46 mm. iu luugth and 32*5 to 34 in 
width ; the average comes to 44 by 33*2 mm. 

HUGH WHISTLER, f.z.s., 

Jjlkq, Punjab, 20tt July 1919. Indian Poliob. 

No. XVI.-LATE STaToF COMMON SNIPE (GALLINAQO 
CCELESTE8) IN CENTRAL INDIA. 

Snipe have stayed here very late this year. As a rule there are no snipe 
iu the tanks round Indore, after the end of March. This mouth I have 
shot snipe on the 7th, 17th and to-day, thus — 

On the 7th . . . . 5 fantail. 

„ I7th , • 2 fantail and 1 jack snipe* 

,, 2lst . . . . 3 fantail. 

There are blue winged teal here, but they always stay rill the end of April 
and beginniDg of May. 

iNoofti, 21sf AprU 1919. PERCY HIDEh 

19 
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. No. XVII.^LATB STAY OP PIN-TAIL SNIPE 
{OALLINAOO 8TENURA) IN BURMA. 

While I was on tour the other day at a place called Natogyi, where there 
is a large tank (natural) of foul stagnant water, 1 shot a Pin-tail Bnip^ 
{Gallinago atmura) on the evening of the 6th May. When I first saw the bird 
it was standing at the very edge of the water, much in the same way a# a 
pond-heron does, in an attitude of keen attention, apparently on the look- 
out for some water-insect or worm. I got quite close before it flew. A little 
further along the tank 1 saw another in exactly the same attitude at the edge 
of the tank.' 1 got quite close to this one too before it flew off, but I miae^ 

the bird. I saw no more birds This is the Dryzone of Burma^ 

and from the middle of February till the rains break it is very hot* 
May is probably the hottest month. Is it not very late to find Snipe P Is 
there any record of Pin-tail Snipe breeding in the plains P I hunted for a 
nest without success. The bird was in very good condition. 

A. F. M. SLATER. 

MYiNGViLN, UprEB. Burma, 
l6lhMay 1919. 

No. XVII 1.— MIGRATION OF SNIPE IN BURMA. 

My shikar books show the following on the subject of Snipe :— ( I arrived 
in Burma on 13th September 1913.) 

The first snipe-ground was found 30 miles W. of Yannghwe in 8. Shan 
States Birds were ^‘fairly plentiful and appear to be travellers’’ — *Tin«tails.” 

This is perhaps important. Eastof a line Yaunghwe-Lorkaw (100 miles S.) 
the country is a mass of hills with hardly any ground in it to tempt a snipe 
down. 

Birds were still ** fairly plentiful ” all the way down the river at Lorkaw. 

On 2nd October (1913) 1 have an entry : ** The snipe must be coming in 
.... I got my first fan-tail to-day.” 

But you will note that I had only just arrived in the country, and had 
nothing to ** watch for,” knowing nothing of the district. 

I shot a bag of A3 couple at Lorkaw on 23rd February 1914. 

** The number of snipe about seems to be on the increase.” Probably 
they are moniig back North. Fans and Pins mixed. 

1 left the district temporarily about middle March. 

Winter, 1914-15. 

” 2 J couple of Pin-tail to-day. There is a small number of birds about 
. . . . 17th August 1914 . . . .” 1 had naturally not been shooting much— - 

or leaving the telegraph office much— as in those days we all hoped for 
recall. 

My first fan-tail shows on 7th September 1914: there arc a few fan- 
tails about now.” 

There is a gap of some days towards the end of the month, but on 4th 
October 1 have an entry : ** A whole rush of birds seems to have come in 

with the moon.” Later, in the middle of December (1914) I have : The 
snipe seem to have fallen off and it seems to me that most of those travel- 
lers have gone — probably South. The local mass is useless regarding 
habits of snipe as they are too small and elusive to warrant the expen- 
diture of powder and shot. But it seems to me that they travel largely 
Hith the moon of Tha-din-gyut, t-e., say the first moon after 20th September* 

November and December were quiet months. There were always plenty 
of snipe, but 1 never noticed a larger quantity than usual. During Feluni- 
ary 1 did — probably the Southern birds going back. 



./i \ ' MIs:c!EJ:xA^Jmus.saTmr,^ \ , gei 

l j I>ahot conaistently, till 13th May' 1 mefiui. In ^middle April I have an 
'jentry.i: **• I’m afraid the anipe willaoon begone. ...” 

the laat bird^ 13th May. I have ** The bird-r-a pin-tail>^eema quite 
true and examination ahowa no aign of ita having been touched up by a 
pellet. 

.Winter, 1915-16. 

Mjr firat bird waa on 4th Auguat. " 2-couple of pin-tail to-day. I had 
no idea they ’d be in ao aoon— -or I’d have gone out earlier. The birda are 
in good condition and may have been here aometime. . . . 


P Pi^Zeauoc 

4 ^^ # /i69»9t^7hm.m.7ayanM/2l* JC00'- 


M 



I shot only another dozen couple or ao before 1 wont into head- quarters 
and got no shooting. I waa away from the anipo-ground again at the close 
of the season — t. a., after February 1916. 

Winter, 1916-17. ^ 
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1 got no chanoe of shooting anything till 17th August, when 1 picked 
up 3^ couple of pin-tails. The fan-tails made their first appearance (as far 
as I was concerned) on 16th September, I returned to India before the 
close of the season. 

To sum it all up - 

1 am of the opinion that pin-tails may be expected in Lorkaw from 
1st August annually. Fan-tails from 1st — 10th September :^about a montih 
later. 

That the pin-tails move — in the majority — southwards with the first 
moon of October, re-appearing about 1st February. That the fan-tails 
about Ist February. That the fan-tails don’t move much after arrival 
at Lorkaw. 

That both kinds are on the move homewards from Ist March onwards— 
most being gone by 20th of the month. A few stay another few weeks. . 

Lame birds stay throughout the summer. Painted snipe undoubtedly 
breed there. 

The geography of the surrounding country makes one think that the 
Ifaunghwe-Lorkaw valley is regarded as the first *^Long halt ” for Pin-tail 
who come in probably from N.-E. From the enclosed rough map you may 
be able to gather that most of the country East and North-east of that line 
is all hills, and unlikely to prove suitable stopping places for birds sa 
ixnUe. 


Rakooon, 


E. T. KBNNt. 


No. XIX.— FEEDING HABITS OP THE LITTLE EGRET 
(HERODIAS GARZETTA), 

1 witnessed this morning what appeared to me a rather astonishing 
performance on the part of a Common White Egret (Paddy bird or Bogla). 
When 1 first noticed it, it had caught either a chameleon or some lizard at 
least a foot long. This creature was struggling furiously in the Egret’s 
bill. It repeatedly succeeding in escaping but was always recaptured 
after running a few yards. After a bit its struggles became feeble, and 1 
noticed that it was then always caught by tlm head, whereas at first the 
bird caught it by any portion of the body it could catch hold of. The 
Egret now started to try and swallow its head first. The head and front 
legs went in, but it began to struggle furiously with its hind legs and long 
tail sticking out. The commotion that went on in the bird’s neck was now 
extraordinary to witness. It looked as if the lizard’s head or legs must 
break out through the neck. Several times a black patch appeared on the 
neck of the bird which looked like the lizard’s head coming through, but it 
was only that the skin was stretched very tightly and the colour of the 
lizard or skin showed through the feathers. At last after fearful efibrts the 
hind legs also went down. The bird then stood working its neck, in which 
the bulge could still be seen, up and down for about ten minutes. After 
that it fie w away none the worse. When the bird stood holding the lizard 
in its bill the latter looked quite as long as the bird itself and 1 would never 
have believed it could have been swallowed. 

H. R. MEREDITH. 

Khunti Ranchi District : 

CnoTA Naofub, May 1919. 
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No. XX.— FURTHBR OCCURRENCE OF THE ROSE-COLOURED 

STARLING {PASTOR ROSEUS) AND THE FLAMINGO {PHCENI^ 
COPTERUS ROSEUS) IN THE DARBHANGA 
DISTRICT, BBHAR. 

Four flamingoes were brought to mo on the Ist February this year and 
they had evidently been snared in some adjoining jheel. The first and 
last record of this bird from near here was of three brought in on the 22nd 
November 1907, and already recorded in No. Vol. XVIII, p. 683 of this 
Journal. This bird must be exceedingly rare here and seems to only 
occur in small parties at long intervals. 

On the 8 Ist January this year, 1 shot a single specimen of the Rose- 
coloured Starling. It flew up from a Chilli field, where it had been feeding 
on the chillies. It was by itself, but there were specimens of the Pied 
Myna {Stumopastor contra) feeding not far off. This is also a rare bird here, 
and the last record 1 have of it appear to be the 12th March 1909. 

CHAS. M. INGLIS, m.b.o.u. 

Baghownib Fty., Lahbria Sakai : 

Bbhak, Wth March 1919. 

No. XXL— DIFFERENT BIRDS NESTING IN COMPANY. 

There is in my compound a palm tree, the name of which 1 am afraid I 
do not know, which has the following nests in it : — 

Common Myna, 2 nests with young. 

Bengal Red-vented Bulbul with young. 

Ashy Swallow Shriks with young. 

Spotted Munia building. 

Magpie Robin with eggs. The leaves of this tree form natural hollows 
where they join the trunk and are ideal nesting sites. The tree is about 85 
feet high. 

W. H. MATTHEWS. 

Runqi Runoliot P. 0. : 

Dakjbblino, \0thJuly 1919. 

No. XXll.— NOTES ON SOME NESTS RECENTLY FOUND 
IN SOUTH TENASSERIM. 

1 hope at a later date to be able to publish a full list of the birds met 
with during my residence in South Tenasserim, but it seems desirable to 
record, without further delay, these notes on the nidification of certain 
species, conceniiiig which the information is at present very meagre. 

21. Black Racket- tailed Magpie . — Cryptirhxna variana. 

These birds are common throughout the Tavoy and Mergui districts wher- 
ever the forest is of a fairly open type, and where there is a preponder- 
ance of bamboo : they are not found in heavy evergreen jungle. The nests 
are built, as a rule, in bamboo clumps, at a height of about ton to twenty 
feet from the ground, and are composed of twigs, and often, but by no 
means always, lined with tendrils. The normal clutch appears to be three, 
but 1 have found only two incubated eggs, and very occasionally four are 
laid. There is nothing to add to the description of the eggs given by Hume, 
and all the eggs taken by Mackenzie (who was with me in 1918), and 
myself fail within the limits of measurement quoted by him. The nests 
seem by me, eleven in all, were found between the 16th and 26th April, 
and I do not know if the birds breed again in July, as they do near 
Rangoon. 
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T£e VFliite-^wingod 

On March 13 I was fortunate enoilgh to find a nesi of this species 
containing four eggs, quite fresh, with the Exception of one which showed 
slight blood streaks, thereby indicating that the clutch was complete and 
that incubation had commenced. The nest was exactly as described by 
Davison, forty years ago, placed on the frond of a cane, (Oates, who was 
not a botanist, has incorrectly translated ^^(}alamu8*’ as ^^reed’’ in his note 
on the breeding of this bird). The nest found by me was placed at a height 
of about ten feet from the ground, and exactly resembled a rather large 
crowds nest from below, being entirely oomp^)sed of small sticks. The cup. 
was deep, neatly lined with roots, and well rounded, it contained a few 
fresh dowers of an epiphytic creeper, a Vaccinium 1 think. The eggs 
measure, in inches, l*a0x(J*94, l*28x0*93, 1-29x0*96, and l*27x0*95. 
They are very heavily speckled all over, more densely at the large end, 
and very cjLosely resemble those of Cissa chimnsis ; in fact, except that 
they are a trifle longer and broader, and have a rather greenish tint, 
they are ditticult to tlistingiiish from those of the Clreen Magpie. There 
is not, however, the slightest doubt as to thoir authenticity, as 1 myself 
saw the old bird sitting on the nest, and she did not tako flight until we 
were within a couple of yards of the nest, and subsequently hung about 
protesting vigorously against the robbery. A Karen who was with me on 
this occasion, later found another nest with two fresh eggs which ho 
brought to me ; this was in all respects similar to the one found by me, 
but the eggs, as is so common with Jays, were by no means identical, 
being larger, lighter in colour, and more pointed. 'J'hese two eggs measure 
1*42 x 0*97 and 1-65x0*93 and are undoubtedly genuine as the tinder was 
able to name the bird, (it is called Tokluh in the Karen language), and 
also picked out the bird, without assistance, from my collection of skins. 

64. Black-throated Laughing Thrush — Dryonastea chinenm, 

1 have only met with this bird once, and this was at an elevation 
of about 3,000 feet on Nwalabo, in heavy bamboo forest. The nest was 
small, no larger than that of D. sannio, made of bamboo leaves and thickly 
lined with coarse roots. It was placed in a bauboo fork, about seven feet 
from the grotind, and contained three fresh eggs, of the palest possible 
skimmilk blue, narrow and pointed and measuring 1*23x0*90 : 1-23x0*88 : 
1-26x0-86. 

86. Chestnut-headed Laughing Thrush— melanostigma* 

These birds are not uncommon in the dense evergreen on the slopes of 
Nwalabo, at an elevation of about 2,000 to 3,000 feet. I found my first 
nest on May 11, 1916, with two fresh eggs in a small sapling. It was a 
massive cup of green moss, lined with the black hair-like fungus so com- 
monly lised for this purpose. Parenthetically 1 may remark that this 
appears to be the substance referred to by writers on oology as fine 
black roots*’, ** hair-like roots,” etc., etc. It is, as a matter fact, a thread 
fungus which attacks the leaves of trees and other plants ; I have found a 
piece of this substance, fully three feet in length, coiled round and round 
and used by a bulbul as a lining for its nest. To return to the TrocMopUftmf 
the nest was placed on, and built into, the moss in a fork of a small branch 
and one egg unfortunately was broken in getting it down ; the other 
measures 1*20 x 0*85 and was, when fresh, a beautiful sky blue, (it bas 
since fgded), marked with some large blotches of sepiaat the large end, 
and a few spots of the same colour scattered over the rest of the surface. 
In 1918 1 also found two other similar nests, bnt they were empty and 
hid apparently been used. In 1919 X visited Nwalabo again, and on 
April 26 found a nest in process of constmetion, watching the birds for 
some time. This nest however, was not in the least like that described 
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above, as it was built iii a. tangle • of creepers and was composed Sii^tirely of 
djry leaves^ not a scrap of green moss being used, although this .material 
was readily available. This nest was for some reason deserted, and a new 
one was commenced a few yards away, this time on the frond of a tree 
fern ; on May 10 a friend wont to take the' eggs for me, but tliougli the 
bird was seen on the nest, there wore no eggs, and I presume she deserted 
again, as 1 never got the eggs. A third nest, with two fresh eggs, was found 
on April 30, this time in a hanging bamboo, and was in all respects similar 
to that of Dryonastea chinensis, for which I mistook it till the parent birds 
put in an appearance. The evidence at present available thus goes to show 
that T. melanosligma is very irregular in its clioice of nesting site and mate- 
rial and is only constant in always selecting a deep moist ravine in which 
tQ build its nest. The two eggs taken this year differ in no way from the 
one described above. 

118. Tonasserim Scimitar iJabbler — Pomatorhinua oUvateua* 

Common and noisy in bamboo forest. A very neat nest, with three 
fresh eggs was found near the head w'aters of the Tavoy river, on March 7. 
It was placed in a largo crevice between the roots of a tree, and was com- 
posed externally of bamboo leaves, and neatly lined with lino grass, but 
although so tidily built and apparently compact it fell to pieces when 
removed. The nest was of course domed, and both it and the eggs were 
in all respects typical. 

l(J(). Abbott’s Babbler —Turrimas ahbotti 

Was found breeding commonly in the heavy evergreen at the end of 
February and bcginnitig of March. The full clutch appears to be three, 
but sometimes only twMi are laid. Nests and eggs precisely as described 
by Hume, but tho latter are subject to a good deal of colour variation 
inter ae, 

175. Rod-wingod Babbler — Cyanoderma eryihroptemm. 

The nest much resembles that of MixomiSf but is more massive, loosely 
made of bamboo leaves, and neatly rounded and lined with fine grass 
inside. It was placed in a small cane plant near tho ground and contained 
two incubated eggs on April ](i. Those eggs differ from those taken by 
Stuart Baker’s collectors in that they arc unspotted, and of a white colour, 
very faintly tinged with blue. They measure 0*36 x0*50. The bird was 
seen to leave the nest by Mac^keiizio and myself, and was shot by me in 
his presence on its return, so there can be no doubt as to the correctness 
of the identification of the eergs, which appear, however, to be abnormal in 
colouration. 

177. Sumatran \ ollow-broasted Babbler — Mixornia gularia^ 

The nest and eggs of this bird, which is of course nothing but a geogra- 
phical race of JA ruhricapiUuaf as might be exjiected exactly resemble those 
of the latter species. A nest with two fresh eggs was brought to me in 
Mergui on April 27, 19l8, together with the parent bird (alive), which 
had been snared on the nest. 

218. Tick oil’s Staphidia — aiaphidia striata. 

Common on Nwalabo at an elevation of about 3,000 feet, where it breeds 
freely. in holes in road cuttings. Numerous nests were found during the 
first week in May 1918, but with the exception of one nest these >vere 
empty, and some showed signs of having been occupied by young birds. 
It is probably a fairly early breeder, as at the end of April 1919 I found 
a lot of nests with fresh eggs, or rather egg-sbells, as in every case ,the 
eggs had been sucked, I suspect by tree-shrews, which are exceedingly 
common. The nests are made of moss and lined with bast fibres, jand 
except for the fact that they are cup-shaped, they rather recall the nest 
of a mouse. 
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296* Yellow- vented Bulbul— ancJU, 

An inhabitant of low-lying swampy country, from Mergui southwards. 
The nest is of the ordinary bulbul type and is built generally in a fairly 
thick bosh often near the ground ; two nelts were placed in creepers which 
had enveloped dhani palms {Nipa frutieana), whilst one was practically on 
the ground in a grass tussock. 1 have had no luck with this bird, as the 
nests were almost all empty or else occupied by newly hatched young, and 
very few eggs were obtained. These are of a very red appearance, due 
to the rich, almost blood, red spots with which they are thickly speckled 
all over, though Darling, whilst noting this typo of colouration, observed 
that the eggs of this species were prone to the usual amount of variation 
met with in the eggs of most bulbuls. The birds breed here in March and 
April, and very possibly earlier ; the eggs taken average about 0‘85 x 0*65. 

299. Finlay son^s Stripe-throated Bidbul— Pycnono^iesjin/aysont. 

Although the bird is so common, nests are rather scarce. It seems to 
like fairly open country for breeding purposes, and the nest as a rule is 
placed in an isolated shrub, within two or three feet from the ground: 
when one does come across a nest it is easy enough to see. The birds 
seem to lay invariably two eggs, at all events 1 have no record of a 
greater number, though 1 have a vague idea that Mackenzie once found 
one with three. The description given by Hume does, as usual, full 
justice to these pretty eggs, and 1 have only to add that the type with 
the well marked zone of blotches is a very shrike-like egg. Those in my 
collection measure on the average about 0*82 X 0*82. 

810. Black-headed Bulbiil — Micropua melanocephalus, 

A nest was found on March 6 with two young about two days old. It 
was on a frond of a cane, in douse evergreen forest, and was more like 
a flycatcher's nest than a bulbul's, being a tiny pad of dead leaves, the 
very shallow cup being sparsely lined with the hair-like fungus. The 
parent birds hawked insects on the wing, much after the manner of 
flycatchers, with which they fed their young. 

829. Tonasserim Ashy Drongo— Dicrwriis nigreaeens. 

Two nests were found by me in scrub jungle on the sea coast on April 14 
1919. The first of these was avery shallow pad of the usual drougo type, 
placed on the top of a horizontal fork of a branch about seven feet 
from the ground, and contained three fresh eggs with a pink ground 
colour and spotted all over, very much recalling certain types of nightjar's 
eggs ; the second nest was in the vertical fork of a small pollard, tree, a 
(l^p cup, and as conspicuous as a bulbul's, and the eggs, two in number 
and fresh, had a pure white ground colour and were nchly marked with 
deep brownish red blotches, and it would be hard to imagine any two types 
more dissimilar. 

648. Gold-crest Myna — Ampdieepa coronatua. 

A nest was found in process of construction in a hole in a oasuarina 
tree at a height of about thirty feet from the ground, on April 14, and I 
got the clutch of three fresh eggs on April 80. The nest was said to 
consist of dead leaves and oasuarina shoots, whilst the eggs are a clear 
Cambridge blue, and measure 1*12 x 0*78: 1*01 x 0*78: 0*97 X 0*80. 

731. White-bellied Munia — UrcUmcha leucogaatra. 

These birds, which are found as far north as Tavoy, appear to replace U. 
punetukUa south of Mergui. The nests are precisely like those of U. pune-^ 
tukUa, and the birds breed throughout the year, but chiefly in the hot 
weather. They lay five or sometimes six eggs , which average about 0*68 x 0*44. 

898. Burmese Yellow-breasted Sunbird---AmcAnscAfAmyfamm(ml^r»s. 

This beautiful little sunbird nests from December to March, making the 
usual sunbird’s nest, often in gardens and close to houses. It is fond of 
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such treei aa limes and guavas for building upon, or a prickly bosh may be 
chosen. The eggs, which seem to be always two in number, somewhat 
resemble those of A. aaiatkaf but are as a rule of a decidedly more greenish 
ground colour. 

906, Plain-coloured Sunbird-— simjdex. 

I record this, subject to correct identifi cation of the female, which was 
shot off the nest. This was found on March 17, 1918, in scrub near the sea, 
and was made of grass, anti very thickly felted inside with soft silky 
pappus probably from a Calotropis, or some similar plant. It was suspended 
like a sunbird’s nest and had a similar portico, but otherwise in general 
appearance rather resembles a Munia’s nest. The eggs are very pale lilac, 
with purplish clouds at the large end, and a very few deep purple (almost 
black), splashes and scriggles elsewhere on the eggs, in one of which the 
markings are mostly at the small end: the eggs measure 0*74 x 0*60: 
0*72 X 0-60. 

989. Pusky Broadbill— •C'crydcm mimairanus. 

On the same day on which 1 found the Tlatyamurxis' nest, and not very 
far from it, whilst following the course of the stream through heavy ever- 
green forest, my attention was attracted by an enormous mass of moss 
and debris suspended from the tip of a cane. I could not at first believe 
that this was the nest of a bird, but investigation revealed the unmistak- 
able entrance hole, and a little shaking of a convenient creeper caused the 
bird to take flight Making sure from the closeness with which it sat 
that the nest contained eggs, at considerable trouble we got down the nest 
intact from a height of about forty feet, when to my great disgust I found 
that it contained four newly hatched young. It was seven feet in length, 
and must have weighed fully ten pounds, and was composed of coarse dry 
moss, to which all sorts of od<ls and cuds, pieces of sticks, leaves, cocoons, 
and BO on had boon added. The entrance hole and the nest cavity were 
placed about the middle of the mass, all of which had undoubtedly boon 
placed in position by the birds, and it would be interesting to know how 
long a time was occupied in building the nest, whether it represented the 
accumulation of several years. We replaced the nest as far as possible in 
its orignal position, but I was unable to visit the spot again. 

940. Black and Red }iton,dh\\\.--Cymborhyiichu8 macrorhynchus. 

The nests of this species are simply smaller editions of that just des- 
cribed, but are none the less very large untidy- looking structures. They 
are built as a rule on an isolated tree either in a swampy open space, or 
if in the forest, on the bank of a stream or where there is an open patch, 
and never far from water. They are always suspended from the tip of a 
branch, sometimes at a considerable height from the ground. Last year 
we were very unlucky, as although Mackenzie and I found numerous nests 
in April, nearly all were empty. Probably the birds are early breeders, 
as this year I have taken two nests with eggs during the first week in 
March. All the eggs taken are of the cream or fawn coloured type, very 
heavily speckled all over with amber brown, and average about 1*06 X 
0*76. The nests are, after the usual Broadbill fashion, lined with green 
leaves, which are not however renewed as incubation proceeds ; the normal 
clutch appears to be three. 

942. Gould's Broadbill — Sarilophus lunatua. 

On March 12, truly a red letter day, I found no less than seven nests 
of this bird, all suspended from bushes in or near the same stream where 
the Plaiyamwma and Corydon nests were found. These nests are made of 
green moss and are much more neatly and tidily built than are those of 
CynAcfhyruhus. In size, too, they are not exaggerated, and are more or less 
spherical, with a diameter of al^ut six inches. The full clutch appears to 
20 
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be Ave, but at times only four are laid, and they never seem to vary in 
type, all that 1 have found here and elsewhere having a white ground 
colour, and being profusely speckled with purplish brown. 

944. Long-tailed Broadbill— Psamomtis dalhottsim. 

These birds appear to be contihod to Nwalabo at a height of about 2,000 
to 8,000 feet, where several nests were found in Ax>ril and May. 

94«'>. Green Broadbill — Calyptomena viridui. 

On March 7 I shot a male of this species, and subsequently found an 
unhnished nest close by the spot : and on the same date my Burman found 
two nests, one empty, the other with a single young bird. Ho was much 
struck by the antics of the parent, which apptmrs to have put up a regular 
lapwing stunt in its endeavours to entice him away from the nest. Unlike 
other broadbills, this bird builds in thick jungle, away from water,, and 
the nests are composed, not of moss, but of grass and fibres, and those 
found were in all respects similar to those described by Hume, being 
built across, and not from the tip of twigs, pinched flat at the point of 
suspension, and provided with a long hanging tail. 1 showed a nest and 
my specimen to one of my Rangers, and a fortnight later he broufiht me 
in a precisely similar nest w'itli three incubated eggs, which were long 
and rather pointed, of a creamy colour, and unspotted. 

084. Malay Rufous Woodpecker — Micropterntis hrachyuruA, 

There seems to be very little cause for separating this bird from M. 
phc&ocepH of which it is little more than a local variety. The breeding 
habits of both are, as might be anticipated, identical ; two nests were 
taken on February 22 and March 4, and contained respectively two and 
three fresh eggs ; they were made in tree ants’ nests, and these in turn 
were built on bamboos. The eggs are indistinguishable from tho.se of 
the northern species. 

1032. Red-bearded Boo-eater — Nyctiornis amicius. 

On April 27th 1918 I found a nest in a hole in a bank about twenty 
miles south ol Mergui, which contained two newly hatched young, and an 
on the point of hatching. This year on April 4 I found a nest with 
two eggs already chipped, and which wore preserved with much difhculty. 
They seem very large as they measure l’34xl'10 and 1 *30x1 '12. The 
nest holes though in soft sand were neither more than three feet long, and 
the eggs rested on a mass of wings of some hymenopterous insect, probably 
a hornet. 

1063. Blyth’s Wreathed Hornbill — Bhytidocroa subrvficollie. 

I have never actually seen a nest myself, but one of my Rangers suc- 
ceeded in A Tiding three, and brought in the eggs and the parent birds 
alive : the dates were March 3, 1918, two eggs hard set ; March 11, 1918, 
two eggs nearly fresh; and February 16, 1919, three eggs fresh. All 
three are described as being of the typical Hornbill type, placed in holes 
of large trees at a great height from the ground, and with the entrance 
plastered up in the usual manner ; the old bird was in each case in good 
condition and had no ditAculty in Aying when released. 

Near Lawthaing, at tbe headwaters of the Tavoy river, immense 
numbers of E. undtiatua and R, attbruficcUis congregate every evening for the 
puqiose of roosting, curiously enough selecting bamboos and not trees ; I 
have counted as many as two hundred which had already arrived, and small 
docks of six to a dozen were still coming in at dusk ; this was in February* 
1088. Hume’s Swiftlet— Uottocafta innomifuUa. 

1084. Little Grey-rumped Swif tlet.— Cdlocalia franeica. 

These two species breed in company in large numbers on the Mali 
Islands, a few miles from the coast, about haR-way between Tavoy and 
Mergui. Cm franeiea makes ^e edible nests of commerce, which are a 
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Government monopoly, the right to collect them being epld by auction, 
but the nests of C, innominata^ though of very little value on account 
of the large amount of grass and feathers used in their ooustmction, are 
also collected by the licensee, but are only purchased by the poorer 
classes. The pure white nests of C. francica are worth, at present prices, 
about Hs. 140 a vise ; those of C. innotninaia being wortli only about Hs. 5. 

C, innomifuUa is the earlier breeder of the two, commencing nesting 
operations in February, a few eggs being laid about the first week in 
March ; but C. francica does not lay till well on in April, and fresh eggs 
may be taken as late as the latter half of May, by which time C. 
innominata have all hatched oil ; and whilst this latter species plasters 
its nests at random on the walls of the caves anywhere above high- 
water mark, C. francica always goes to the top of the oavo, and places 
its nests well inside a fissure of the rock. The eggs of C, innominata are 
constantly the larger, measuring on the average 0*94 xf)‘62, whilst those 
of C. francica average 0*80 x 0*52. A very long egg of francica may be as 
long as a very short egg of innominata, but is always narrower, and the 
eggs of the two species can be distinguished with certainty. 

A difference in the habits of the two is that whilst francica leaves the 
caves at dawn, finds its food over the mainland, and returns to the islands 
at dusk, innominata haunts the caves sll day, and the numbers are so great 
as to recall white ants fluttering round a lamp, and the birds may even be 
caught by a quick grab of the hand, a feat which we actually saw 
performed several times. 

1 108. Yellow-breasted Trogon— oreseius. 

Although none too often seen at their tunes, one discovers in the breeding 
season that this is one of the commonest birds, and I must have seen some 
twenty-five or thirty nests. Onco one gets the hang of it, they are very 
*ea8y to find, all that is necessary being to examine every stump that looks 
sufficiently rotten for the trogon ti> bo able to peck. They lay from the 
middle of February to the middle of March, and the nest is placed at any 
height from throe to fifteen feet from the ground. As a rule the bird 
scoops out a hollow about the shape and size of a cocoanut, with the top 
quarter out off diagonally, and in this it sits facing outwards with its 
long tail raised vertically and pressed against the back of the hollow. 
Normally the clutch is only two, but very occasionally three eggs are laid ; 
theji are cream coloured and of course unspotted. The nests are very 
frequently placed close to a path : c, f, Binorham’s notes in Hume’s Nests 
and Eggs. 

1814. Little Malay Cuckoo-dove — MarropygUt ruficeps. 

Appears to be very rare and confined to Nwalabo mountain. A nest of the 
usual dove type, with a single fresh egg was found on May 14, 1918. 

I o51 . Lesser Adjutant^ Leptoptil us javanicus. 

These birds breed in several spots on the little Tenasserim river, the 
largest colony, consisting of about forty nests, being at Indaw village, 
some sixty miles south of Mergui. I first found this on December 28, 
1917 ; but on that date all had hatched out ; and I only got one addled egg. 
In 1918 I was unable to reach the spot before November 23 which proved 
rather late as most of the broods had just hatched, but 1 got seventeen 
eggs, all with the exception of one clutch very hard set. The nests are 
built in Kanyin (Diplerooarjms) trees at an immense height, fully 150 feet, 
and are only accessible to professional climbers, who drive previously pre- 
pared bamboo spikes into the trunk, forming a ladder as they climb. The 
full clutch is four, but as often as not only three eggs are laid. 


CYRIL HOPWOOD, m.b.o.u. 
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No. XXXa.--*MBSOPOTAMIAN BIRD NOTES. 

The pablioetion by Mr. W. 1). Camming of corrigenda to the Lista of 
Birds from Fao pnblithed in the IbU for 1886 and 1891, is welcome, 
although somewhat belated. As there are at the present time several 
active workers in Mesopotamia who are intere8te<l in the subject, may 1 
be allowed to offer a few remarks on Mr. Oumming’s paper. 

Upoher’s Warbler {HypdaU kmguida). Mr. Camming describes this 
species as plentiful, breeding everywhere on both sides of the river, and 
adds that the note in the 76^ 1891, p. 109, under the heading of Scciocerca 
inquida refers rightly to this bird, 'fho Bombay Natural History Society's 
little pamphlet compiled by Mr. N. B. Kinnearonly mentions two species of 
Hypciais, H, languida and if. rama. It is true that Mr. Camming sent 
home two skins of H. languida from Fao, obtained on August 27tb and iJSth 
(7i^ 1891, p. 108) and that the range of this species extends from Pales- 
tine to Persia. There is however no evidence at present that this species 
breeds near Fao, or in the plains of Mesopotamia. The eggs sent by Mr. 
Cumming, and which were described by Sharpe (^c. p. 109) as those of 
Scotocerca inquieta (!) were really those of BypoUtia pallida paUida, a species 
which is not mentioned either by Sharpe or Kinnear. This bird breeds 
commonly at Fao and in Mesopotamia. Probably if. languida occurs as a 
breeding species in the hilly districts, such as the Zagros, whence Sarudy 
records it as nesting and on passage, while H. p. pallida is common and 
generally distributed on the plains and also in the Zagros. 

Finsoh’s Grey Shrike (Laniua fallax). ** 1 believe this was wrongly 
indeutified and corrected later to L. assimUis by Dr. Bowdler Sharpe." A 
case of making confusion worse confounded 1 Two races of Great Grey 
Shrike appear to occur in Mesopotamia an winter, the Palestine Grey 
Shrike (Lanitut exettbUor aucheri\ which is frequently but erroneously called 
L. fallax and breeds in the Zagros district, Syria, etc., possibly also in the 
Mesopotamian plain, and secondly the closely allied Transcaspian Grey 
Shrike {L. excubUor pallidiroalua) which occurs on passage and in winter. 

Cummiug’s Ked-rumped Wheatcar {S. cummingi), “ I believe I identified 
this as S. chryaopygia but Dr. Bowdler Sharpe found it to be a now species 
and named it after me." This statement is incorrect in several particulars. 
In Dr. Sharpe's list {Ibia 1880, p. 488) it figures as Saxkola moeata ! It 
remained under this name till Mr. J. I. S. Whitaker described it as a new 
species uuder the name of Saxicola cummingi some fifteen years later. Cf^ 
BaH, B.O. t7.X , p. xvii ; /6ts 1902, p. o8 and pi. 111. It is now generally 
agreed that there is only ouo species of Ked-rumped Chat, (Enanlhe xaidho- 
prymma (H. & E,), which is divisible into two (or possibly three) local 
races, 

(1) (Enanthe xanthoprymma xanthoprymma (H. E.). Hitherto only 

recorded by British ornithologists from Egypt, Nubia and the Hed-sea 
littoral. Probably breeds in Arabia and according to Sarudy iu the Zagros. 

(2) (B, xanthoprymma chryaopygia (De Fil.). This race breeds in Southern 
Transcaspia, Persia and Persian Baluchistan. 

(3) (E, xanthoprymma cummingi (Whit.). Only differs from the typical 
form in having the bases of the tail feathers the same red brown as the 
romp, instead of white. It has been obtained at Fao and also from Berber 
in winter, while Sarudy states that it breeds in the hills which bound the 
plain of the lower Kamn Kiver and is common on spring passage on Djebel 
Tnfie. He adds that xanthoprymna^* according to the Arabs breeds on the 
same ground and that the two birds may be found mated together. If 
there is any truth in this statement, (E. x, cummingi can only be an 
individual variation. 




ilOMrn., 
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** Indian Roller/’ Coraciae gamda Apparently both the European 
Holler (C. and the Indian Roller (6\ indkus^ or more correctly 

C. henghalensis) breed in Mesopotamia, but the latter species appears to 
be prevalent south of Bagdad, though the European Roller seems to be the 
representative species at Bagdad according to Sassi. 1 have long been 
puzzled by Mr. Cumming’s notes on the Hollers in the Ibis 1886, p. 488, 
and in the light of the later communication can only suppose that by some 
mistake the notes on the two species have been transposed. 

With regard to the small Bustard shot on two occasions by Mr. Gumming, 
but not preserved, if noticeably smaller than Honbara u, ynacqueeni, it was in 
all probability the Little Bustard, Oiis fetrax, which is known to occur both 
in Mesopotamia and the Zagros. The Eastern Pintail Sand grouse (V, alchala 
candacnta) breeds in large numbers both in the Tigris and Euphrates 
valleys as well as near Ahwaz. 

F. 0. R. JOtTHDAlN. 

Applkton Rbotoey, Abingdon, Berkshikr, 

\Mh Febi-uary 1919. 

No. XXIV.— THE GIANT TORTOISE LIVING IN CEYLON. 

(With a pkUe.) 

Through the kindness of Mr. W. Ormiston of Kalupandani, Huldummulle, 
Ceylon, we are able to reproduce a photograph of a giant tortoise, living 
at Hirumbard near Galle and which appears to be the same animal Mr. J. 
Pearson of the Colombo Museum, wrote about in Spolia Zeytanica Vol. VII, 
p. 209, 1911. According to that note, this tortoise belongs to the kind 
known as Ttatvdo gigantta^ a species which was formerly indigenous, to the 
Seychelles, but the history of how this particular one came to Ceylon and 
how long it has been there ia obscure. It appears to have been at Galle 
since 1646 and Mr. Paul Pieris, C.C.S., wrote to Mr. Pearson that some 
years ago he was shown by a relation of his some papers, which were said 
to prove that tho tortoise was 120 years old. 

As a matter of fact that is not a very great age for one of these giant 
tortoises and quite recently the homo papers reported the death of the old 
tortoise at the Zoo, which is stated to have been 260 years old. In Lord 
Rothschild’s museum at Tring there is the shell of an example of T. gigantea, 
which measures in length and belonged to an animal weighing 

^)93 lbs., said to have been 600 years old when it died. 

Those largo tortoises formerly inhabited the Galapagos islands, Mada* 
gascar, Aldabare, the Seychelles, <&c., but for many years have been 
extinct in their native haunts, except were especially protected. 
Some of the islands on which they were indigenous were uninhabited by men, 
but with the advent of sailing ships from the west the tortoises i^ere 
doomed, as captains of merchantmen found in them a useful food, which 
could easily bo kept alive and so provide fresh meat for the crews, who 
in those days were mostly fed on salt junk. The history of these interest^ 
ing animals has been written both by Dr. Gunther and Lord Rothschild, 
and Dr. Gadow in the volume on ^*Reptilia” in the Cambridge Natural 
History gives a short summary of what is known about them. In the 
Swalik hills in the Punjab the remains of a gigantic tortoise have been 
found, this animal lived probably in tho early Pliocene times and was 
considerably larger than any of the recent giant tortoises. 

N. B. KINNEAR. 

Bombay Natural History Socirty, 

July 1019. 
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No. XXV.— TEE RUDIMENTARY HIND LIMB IN AN EMBRTO 
OF PYTHON MOLURU&. 

In Volume XXV of this Journal (page 609) Mr. D’Abreu has contributed 
a particularly interesting note on the breeding of Python molwrua in oaptivity. 

Among other interesting observations he records the existence of two 
minute prominences — the rudiments of the hind limb — in a young embryo 
al^ut three inches long. 



(a) ZtrrtZ 

6y a 

(h) Optnti^ cZaouccL 

I wrote to him on the subject, and suggested that the prominences referred 
to might prove to be the rudiments of the male clasper, and not the 
rudiments of a limb. In reply he has very courteously sent me the spooi- 
men to examine, and I am pleased to be able to confirm his observation, 
and have made a drawing of the condition. The opening of the cloaca is 
seen as a circular orifice. On either side, and on the lateral surface of 
body, low down, is a bud-like projection. When the embryo is viewed in 
profile this bud is seen to be oval shaped, and obliquely placed, the largest 
diameter passing backwards and downwards. I could discern nothing to 
suggest rudiments of an anterior limb. 

F. WALL, Libut.-Col., i.m.s. 

Bangalore, April 1919. 

No. XXV1.---^THE HABITS OF THE GREEN WHIP SNAKE 
DRYOPHIS Ml CTERIZANS. 

With reference to the note on ‘‘ The Habits of Diyophin myctenzam pub- 
lished in the Journal — Vol. XXVI, No. 2, p. 681 — , may 1 inform Mr. A. M. 
Kinloch that 1 have come to look upon D, myctenzam “ eating ” other 
snakes as quite a common occurrence ? Among the victims I may mention 
Heiioaps ichistoaus^ Tropidfmotua pitcator, T, platycepa^ Polyodontophia coUana. 
In all these cases the victim’s head was well in the mouth of the aggressor 
and was kept there from two to five minutes before being released. I 
always examined the victim as soon as sot free and never noticed any 
tooth marking on the head, nor was. there any appreciable quantity of 
saliva about it. The last case on record occurred recently, in March 1919, 
the victim being another D. myctenzana whose head was well down the 
throat of the aggressor at the time of my arrival on the spot. The 
victim’s head was disgorged three minutes after and was found to show 
no tooth puncture ; it was, however, covered with saliva, a sign that degluti- 
tion had begun. Both the aggressor and its victim are still in my 
serpent arium living together in perfect harmony, with a rather mixed 
crowd of other snakes. 
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One of my oolleagiies here tells me that cases are known of a D..myete~ 
nzan$ kept in captivity, in our College Museum fully eating a specimen 
larger than itself. Major Wall — Journal Bombay Natural History Society, 
Vol. XVI, No 4, p. 547 — reports a case of cannibalism practised by this 
snake, the victim being Tropidonotun Holatus^ as mentioned by Mr. 
Primrose — Bombay Natural History Journal, Vol. XV, p. 847. 

J. F. CAINS, 8.J. 

St. Joseph’s College, TRICHI^opoLY. 

Ilf A June 1919, 


No. XXVll.— NOTE ON THE SNAKE TRIRHINOPHOLIS 
NVCRALIS (BOULENGER). 

A small decapitated specimen of this little known snake has been 
acquired fnim Mr. Leonard from Sima, Upper Burma. Longitude 97®, Lati> 
tilde 25®, Altitude 4,400 feet. 

The type was described in 1893 by Boulenger in his Catalogue Vol. I, 
p. 419, and figured in Plate XXVIll of the same Volume, from a specimen 
captured at Tounggyi in the S. Shan States. A secfond specimen referred to 
me for identification by our Secretary some time back was obtained at 
Mansi, Upper Burma, at almost the same longitude and latitude as Mr. 
Leonard’s specimen. In the Mansi specimen the ventrals are l«i9 and 
Bubcaudals 23. The anal entire as in the type. The scales are 15 in the 
whole body length. 

Mr. Leonard’s specimen measuring 5| inches, the tail accounting for half 
an inch, also agrees well with the type. Tlie ventrals are 136 H, subcaudals 
25, anal entire, and scales 15 in whole body length. I notice that 
Macolm Smith refers to this in his list of Siamese snakes as occurring 
north of the Isthmus of Kra and ho records two specimens from Province 
Ratchaburi, Siam (near the Tenasserim border). The ventrals and sub- 
caudals wore 141+24, and J 132+21 respectively. 

F. WALL, Lt.-Col., i.m.s. 

Banoalohb, 2nd June 1919. 

No. XXVIIT.-A GRAVID SPECIMEN OF THE SNAKE 
CYLINDROPHIS MAVULATUH (LINN.). 

Among a few snakes sent to mo last year from Ceylon by Mr. Gerard 
Jobeph, was a specimen of Cyhndvnphie maculatm, which proved to bo gravid. 
The date of its capture is unfortunately not on record. 

The parent measured 10} inches, and when cut open was found to 
contain two large foetuses, one S with the genitalia protruding, and the 
other a $ . Each was folded into three. The united measurements of the 
two almost equalled that of the prospective mother ; the taping 5, and 
the $ 5 jj inches. From this it is evident that the embryos acquire an usual 
degree of development before birth, and that the species is not prolific. 
The young were coloured and marked exactly like the parent. 

The viviporoiis habit of this species is nob a new observation since 
Abercromby (Spolia Zeylaniraf Vol IX, p. 146) in 1913 recorded a specimen 
with throe well developed foetuses in abdomina”. This was acquired 
by him on 1st April. No measurements of the dam or young were given, v 

F. WALL, Lt.-Col., i.m.s. 


Bangalore. 
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No. XXIX.-BBPLY TO DR. MALCOLM SMITH’S REMARKS 
IN THE LAST JOURNAL. 

In answer to Dr. Malcolm Smith’s oritioism in the last Journal (p. 682) on 
my identification of his specimens sent from Siam, which 1 considered to be 
Hydrophib cyanooinctUB (Daudin) (vid€ Bombay Natural History Journal 
Vol. XXV, p. 764), 1 would like to make the following reply. 

My conception of HydrophU eyanocinotu$ is based upon well over one 
hundred specimens collected from an extensive area, viz., Persian Oulf, 
Coast of Sind, W. Coast of India especially Bombay and Cannanore, 
the Coast of Ceylon, the E. Coast of India especially Madras, Orissa, and 
the Sunderbunds, Chittagong, and the Coasts of Burma and Tenasserim. 
In addition 1 have examined all the sea-snakes, in the British Museum, 
upon which the descriptions in Boulenger’s Catalogue are based. (Vol III, 
1896.) The specimens described by Dr. Malcolm Smith as H. siamensiB 
(Journal Natural History Society, Siam, Vol. II, 1917, p. 341), which 
I consider II, cyanocinctus are all from a small area, viz^ the Coast of Siam. 

The differences he claims for his giammsiit as op{)OBed to cyanocinctuE 
(Daudin) I will deal with in detail. 

For easy reference I append in column A my range of costals and ven- 
trals for what I consider cyanocinotus, hi column B are those given by 
Dr. Malcolm Smith for his siamenatH, 

A. B. 

cyanocincttM. niameniis. 

(1) Costals two heads lengths behind (1) nock 29 to 36. 

head 25 to 36. 

(2) Costals at midbody 33 to 44. (2) maximum girth 35 to 42. 

(3) Ventrals 280 to 397. (3) 271 to 343. 

It will bo noticed that Dr. Malcolm Smith’s figures are completely 
contained within mine. 

(2) The frontal. Dr. Malcolm Smith places reliance on the frontal 
shields, but X find that the length of the frontal, and the length of the 
snout vary a good deal in individuals of the same species. 

(3) Temporals. With regard to the temporals, by Dr. Malcolm Smith’s 
own showing, these are aberrant in 33 per cent, of his specimens ! It is 
difficult to sou therefore how ho can place any reliance on these shields in 
establishing his siamensts as a species. 

(4) Dentition. Dr. Malcolm Smith remarks that in one place I have 
noted the posterior maxillary teeth of cyanocinotus as 6 to 8, and that in 
his specimens from Siam I count them 8 to 9, doubtfully 10. As my skull 
collection enlarges 1 frequently have to modify previously expressed views, 
and a slight increase of previously reported figures is to be expected. In 
10 specimens of oyanocinctm in the Indian Museum I found the variation 
6 to 10. In at least 12 others they range again from 6 to 10. 

(5) Length. Dr. Malcolm Smitli says his Siam specimens do not 
exceed 1.000 mm., whereas cyanodnetus gromz to 1885 mm., and he seems to 
think that the fact that seven of his specimens were gravid clinches the matter 
of length. However it is very well known that snakes grow considerably 
after attaining sexual maturity. My breeding notes on many species 
abundantly illustrate this. As an example lot us refer to Mr. D’Abreu’s 
note in this Journal on the breeding of Python it-olurus (Vol. XXV, p. 609). 
Here the lengths of the parents are noted as $ 8 feet 6 inches, and d 5 
feet 8 inches. It would not be sound to argue from this that a snake 5 
feet 8 inches long, and sexually mature should be considered of a different 
species from one that well authenticated records show reaches over 19 
feet. 
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(6) Colouration. Thia ia ao variable that it carriea little if any 
weight in eatabliahing many apeciea, and I hnd cyamdnctuo from Indiat. 
Coaata remarkably variable. 

Dr. Malcolm Smith may be perfectly correct in hia view that the apeciea 
he haa described as H. oiannenoio ia valid, but 1 think it reata on a very 
insecuro basis, and ia not supported by the facts I have explained above. 

F. WALL, Libut.-Colonkl, i.m.s. 

Banualobe, 2\oi Jtdy 1919. 


No. XXX.— NOTES ON SOME RECENT ADDITIONS TO OUR 
SOCIETY’S SNAKE COLLECTION. 

On my return to India this year 1 was Rhown, while passing through 
Bombay, a number of interesting snakes, which hsd been received by tho 
Society during the last few years. These had already been indentified by 
Mr. Prater and two were recorded by him in the previous number of the 
Journal, but nevertheless I have included them in these notes as 1 have 
been able to add some additional information. 

Typhlops jeudoni (Boulknuek) (= Typulops nivEBSioEPs (Annandalb) 

A well preserved specimen of this little known, and seemingly rare 
snake, was presented to the Society’s collection by Mr. .T, M. D. Macken- 
zie from Pegu. As all the other known specimens are from Hills, it 
would be interesting to have further information concerning the exact 
locality in Pegu (District h). The specimen accords well with Boulenger’s 
description (Faun. Brit. Ind. 1890, p. 288), except in tho following 
points : — 

The rostral is more than one-fourth, but less than one-third the breadth 
of the head at the eyes. The nasals shields just meet behind the rostral. 
The preeocular touches the 3rd labial only. The diameter of the body is 
about the total length, the latter being inches. In a later descrip- 
tion of the snake, Boulengor modilies his original observations, in a corri- 
gendum (Cat. Snakes, Brit. Mus. Vol. 1, 1893, p. 418) showing that the 
pneocular touches only the third labial, and it may be remarked that this 
is the only Indian species of the genus that shows this peculiarity. 

In 1891, Sclater (List. Snakes, Ind. Mus., p. 2) reported a specimen 
from Buxa Doors. Among collections of snakes belonging to the Indian 
Museum, and submitted to mo at various times by Dr. Annandalo for 
identification, 1 was able to examine, and confirm the identification ot 
Sclater's specimen. 1 found another labelled Lashio. N. Hhau States. 
Tho examination of Annandale’s type of T. divorncepR from Pashighat, 
Abor Hill (Rec. Ind. Mus. Vol. Vlll, p, 44 and plate 1) shows that the 
specimen is a very typical one of T. jrrdvni. The scale rows reported as 18 
are in reality 22. The anterior nasal touches tho first and second labials, 
not tho first only as reported. The pnoocular touches the 3rd labial only. 
The diameter of .the body is about total length. Xu this Journal (Vol. 

XIX, p. 838), I reported a specimen from the Darjeeling neighbourhood 
(Pashok or Tindharia) 9^ inches long. 

The habitat at present known for the species is Eastern Himalayas, 
Hills of Assam, Burma as far East as the N. Bhan SStates. 

Coluber (Ablabes) payo (Ankandalb). 

A very nice little specimen of this rare snako described in 1912 by Dr. 
Annandale (Rec. Ind. Mua. 1912, Vol. VIII, p. 47, and plate) from a single 
specimen captured in the Abor Hills has recently enriched the Society 
21 
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oolleotiou. This was found at Kindat on the East bank of the Ohind^in 
Hiver, Upper Burma, and therefore considerably extends the habitat. 
This specimen differs from the type in having the scale rows 21 two heads- 
lengths behind the hoad, 21 in midbody, and 17 two headslengths before 
the vent. The ventrals are 225, and the subcaudals 75. The tail is 
possibly very slightly deficient. The supralabials are 8, the 4th and 5th 
touching the eye on the left side, in this specimen. The left side agrees 
with the type. The posterior extension of the post-nasal so well shown 
in Dr. Annandale’s figure, suggesting a confiuouoe of this shield with the 
loreal, is again exactly repeated in the Burmese specimen. 

I find the maxillary teeth 17 (possibly 18) on the left side very gradually 
and slightly decreasing posteriorly. The mandibular teeth are enlarged 
anteriorly. On these dental characters the species would appear to have 
better claims to inclusion under Coluber than Ablabes, On superficial 
characters too it appears to me to have closer aflinities to C\ porphyraceua 
than any AbUibea, The ventrals are too numerous for Ablaben, and accord 
with Coluber, and the scale rows accord with Coluber rather than Ablabes, 
OaLAMABIA FAVIMBNTATA (D. & B.). 

A nice little specimen of this uncommon snake was received from Mrs. 
Jackson, from Tura in theGaro Hills, Assam. The previously known habitat 
(China, Cochin, China, Siam, Java, Burma) is thus considerably extended. 

The lepidosis is very typical. A prmocular is present. Ventrals number 
200, and subcaudals 16. The belly is uniform yellowish. 

DIPSADOMORPUUS MULTIPASCIATUB (BlYTU), 

A very juvenile specimen, probably a hatchling, measuring 11^ inches, was 
killed at Naini Tal, and proseuted by Mr. G. O. Allen. 

It is not such an uncommon snake in the Western Himalayas as records 
might suggest. In the Indian Museum there are specimens from Subathu, 
Mussoone, and Naini Tal ; it has been recorded by Anderson from 
Simla, and 1 have had two specimens from the Naini Tal District, two from 
Mussoorie, and no less than seven reached me in 1914, from Muktesar, 
It would appear therefore to be as common in the W estern as in the 
Eastern Himalayas, and to favour an altitude above r>,()00 feet. 

Hynaoruis o^muLEscENs (Suaw), 

The receipt of a gravid 9 from Alibag, donor Mr. Alcock, affords useful 
information of the breeding season. It was captured in .June 1917, 
in the very month and year that 1 captured the first specimen to shed any 
light on the breeding season. My note appeared in this Journal in 
Vol, XXV, page 508. Mr. Alcock’s specimen measured 1? feet o inches, 
and contained o embryos in an advanced stage of development, though 
not sufHciently advanced to make a study of the lepidosis possible. The 
brood comprised cf 42% cf 4^^, cJ 4,‘V, ? 4^% and 9 

I have now examined well over (JO of this common snake, and it is 
perhaps remarkable that only 5 have proved to bc 3 gravid. A specimen in 
the Indian Museum 2 feet inches long contained 5 eggs. Another in 
the same collection 5 eggs, and a third 6 ftetvises. No dates of capture 
were available with any of these. The specimen 1 recorded to which an 
allusion has been already made, was 2 feet 4 inches long, and contained 4 
foetuses, one retained from a previous brood. It is evidently not a prolific 
species, the young varying from 3 to 6. 

Hvdropuis mamillabis (Dattoiii). 

A fine specimen of this rare sea-snake is an important addition to the 
Society’s collection. It was sent by Mr. Alcock from Alibag, It is a $ 
measuring 28^ inches. 
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The scale roars two headslungths behind the head are 28, in midbody 37 
and two headslengths before the vent 3/5, The ventrals number about 839. 
The neck is about one-third the greatest depth of the body. 

There are 10 postenor maxillary teeth. 40 black bands encircle the 
body, and these are about twice the breadth of the intervals. They are 
confluent ventrally as high up as midcosta posteriorly. The tail is com- 
pletcdy black. 

1 have seen only seven other specimens ; four in our Society’s collection, 
two in the British Museum, and one in the museum of the Iloyal College 
of Surgeons, London. 


Hynttoriiis <iKNATA (Ouay), 

A wrell grown ? specimen of this uncommon sea-snake was acquired from 
Major Oharpurey, captured at Jask in the Persian Gulf. 

The scales two headslengths behind the head are 32, at midbody 41, an<l 
two headslengths before the vent 42 ; subimbricato anteriorly, juxtaposed 
in the middle and posteriorly. The ventrals are about 3()(). Otherwise it 
is a very typical specimen. The p»)8terior maxillary teeth number 11 on 
the loft side. It is just the kind of specimen that so many herpetologists 
would make the typo of a new species, on the abnormally large ventral 
count (210-300 Boulenger), and the abnormally low number of anterior 
scale rows (35 to 42 Boiilonger), and on this account it would find a more 
fitting resting place on the British Museum shelves than in our Society’s 
collection. 


HyDKOPHIS VIPEKINA (SoHMIDT). 

A fine d was presented to the collection by Sir Charles Bailey, captured 
on the Orissa Coast. 

The scale rows two headslengths behind the head are 33, at midbody 
49, and two headslengths before the vent 12. Ventrals about 27(). Here 
again the numbers of scale rows (27 to 29 on neck, and 37 to 13 on the 
body, Boulenger), would t(unpt some to prououuoe this is now species. 
The fact that the pncfrontal does not touch the second labial that the 
frontal is as broad as long combined with the extraordinary breadth of the 
anterior ventrals, (fully 3 times that of the last costal row) leave no doubt 
as to its identity. The posterior maxillary teeth number 5 on the 
left side. 


BAN(iALORE. 


F. WALL, Libt)t.-Col., i.m,s. 


No. XXXI.— OCCl KKENCE OF STICHOPTHALMA 
GODFHBYI (llOTHS.) 

A specimen of this Stichopthalwa was taken at Taiingshum Taung, Tavoy 
district, on the 17th IVlay 1917, and came into my possession. It was 
idontilied by Mr. Ernest Swinhoe who informs mo that the type specimen 
was taken by Mr. Godfrey in Siam and is now in the South Kensington 
Museum. Though ( visited Tavoy in Febniary last I was not successful in 
getting any, but a forewing of one, that had probably been eaten by some 
bird, was found, and pointed to the fact that others wore about. I enclose 
a painting showing the upperside, to full scale. On the underside the 
markings resemble «S. camedava to some extent but there are only two 
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ocelli on the fore wings, and three on the hind wings. The ground colour 
of the underside is a dark f ulviis, the ocelli which are chestnut in colour, 
are surrounded by a black ring with white pupils. 

Since writing the above 1 have received another specimen. 



For the information of collectors who do not know this butterlly, I add 
the original description by Lord Uothschild m the Annals and Maganne 
Nat Hist (8), YoL XVII, p. 474. 

(S • This very distinct species is nearest to 6f. canibvdxa, Hew. 

L^pper surface —Head brownish rufous, antenna' rufous, thorax and 
abdomen greyish brown, abdomen washed with blackish. Fore wing, 
basal half greenish steel-blue washed with olu e-brown on costal urea 
and from the base distad , outer half greenish white or white tinged with 
Nile-green ; terminal band, apex, and subniargiiial row of largo, excised 
patches blaek-brown washed w ith steel-blue , a postmedian band of dark 
greenish steel-blue chevrons joined into a chainliko band Hind wing 
similar, only the submarginal band of excised patches is replaced by a 
second row of chevrons and the white ground of the outer half of the 
wing IS strongly sudused with greenish laveudor-bliio I nderside very 
similar to that of combodia, but much darker , all the lines and other 
markings much sharper and the double submarginal bands deep brown. 
Length of foro wing 12 mm , expanse 151 mm 

O. C. OLLENBACH. 

Dehua Ditn, 2 ^th Apul 1919, 


No. XXXII.— CCCUUHENCE OF COLO VIS VEisrALIS 
AND AMATA AT UN AO. 

On Srd May this year at Unao (il8 miles 8 W. of Lucknow) while inves- 
tigating a plot of babul ]ungle known locally as the Babuli for birds' 
nests 1 came across tw^o kinds of Colotts that 1 had not personally taken 
before. 

1 took the first opportunity I cbuld of revisiting the spot and on the 6th 
took a number of what proved to be Coloits lestalis. Most of them 
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were in fresh condition. The $ was far loss numerous than the cf. 
They were on the wing soon after sunrise but were not very easy to secure 
as the undergrowth they fretjuented was a mass of thorny bushes 

Associated with them were some C, amata of which 1 also obtained a few : 
these were not nearly so common as veBtalis. These on being examined 
proved to be the calau form found in the Punjab and not the amata of 
Central and Southern India. 

As I cannot find in the Journal any mention of C. vestali» having been 
taken anywhere near this locality, it may bo of some interest to record it. 

These Colotis appeared to be very local as 1 did not notice it anywhere 
else beyond a quarter of a mile of this spot. 

G. O. ALLEN, i.r.s. 

Lucknow, ICfA May 1919. 

No. XNXIIL— EAIJLY AFPEAUAN(;E OF VIEHIS BUASSICA:, 
(LINN) IN THE DAItHHANGA DISTHKrr, BEHAK. 

I caught a female specimen of this common butterfly in my garden on 
the 8th January and a male on the following day. This is three weeks 
earlier than the usual time of these butterflies appearence which is about 
the Ist of February. 

1 saw no others till about a week later and they wore not really plentiful 
till very late in February. 

OHAS. M. INGLIS. 

Baoiiownik Flv, Lahkhia Hahai. 


No. XXXIV^NOTES ON THE HABITS OF BUTTEllFLIES 
ZEUXIDIA MASOM AND XANT llO l\K^ MA JfUSlNIS. 

T think there are few collecttjrs who have had the chance of taking the 
above-named species, so that the following notes may be of interest to 
readers of this Journal. 

Both these insects are very difliciilt to come by as they fly only after 
sunset and are to bo found in dense forest covered country. 

In Tavoy district about 10 miles N. E. of the tow n, at a place called 
Yea wine, 1 came across this species and was fortunate enough to take a 
few of each. /. manoni I found high up a dry nala (stream) near the crest 
of the hill. The nala was deep and narrow and was practically choked 
with undergrowth, while giant forest trees tow’ored overhead. At a spot 
a few yards below* the crest and for a length of about 100 yards ilown the 
nala this butterfly was to bo soon, but not above or below. The males 
would appear first and would take up positions on some suitable leaf 
overhanging the stream and from these points of vantage, no doubt, watch 
for the females, which come much later. If by chance another male came 
along one of those on w’atch w'ould immediately attack it and there ensure 
a battle which lasted till one of the combatants was beaten off and the 
two would part to take up new positions. By watching carefully where 
they settled I was able to take a few specimens, but many got away in the 
darkness. The females did not settle, but flew down the stream at a fair 
pace for a certain distance and then disappeared up the hill sides. 
This species appears to fly only during the evenings, for though 1 visited 
the place before dawn 1 did not see any. It has a weak hopping flight 
and settles frequently, even when disturbed. 1 did not notice that the 
males gave out any odour, as stated by some collectors, but my companion 
assured me he could detect it, so 1 suppose 1 must take his word for it. 
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Xanthotaenia huBin$. 1 took in the same stream as Z. maaoni, but much 
lower down, near the base of the hill where the stream spreads out into a 
bog. 

This insect is crepuscular but occasionally flies by day light. It was 
always to be found in the bog during day-time, sitting on dead leaves, and 
when flushed would Oy a short distance and settle. Its flight is very like 
that of Mgcaleais maala and is most difficult to spot when sitting, as the 
colours of the underside harmonize with its surroundings. It is a 
wary creature and needs some stalking to bring it to bag. By visiting 
this spot repeatedly 1 secured several specimens, all of which, with one 
exception, were males. The female is larger but otherwise there is no 
difference between the sexes in colour. 

O. C. OLLENBACH. 

Dshkx Dun, Apnl 1919. 


No. XXXV.— NAINl TAL BUTTERFLY NOTES. 

With reference to the list of the Kumaon Butterflies at page 133, Vol. XX 

of tho Journal, the following notes may be of interest : - 

Onnoma damarUf On :^3rd May 1910, I took one of those at exactly 
Gray. the spot mentioned in the list. 

Mycalesia viaa/ay M. Took one below the Brewery on 11th October 1913. 

Auloceva saraavati. Found this common in September 1916 along with 
Roll. A. awaha. Saraaivati prefers the sunshine while 

Hfraha is fond of sunlit patches amongst the trees 
and bushes. 

Lethe vaivarta^ Doh. Very common in October 1916, down tho Ratighat 
road. 

Eulepis dolon, Wd. In the very dry season of 1916, I took a couple 
at Sarria Tal on 5th May : 1 once had two under 
my net at the same time. Took another on 13th 
in a nala down the Ratighat road : saw one or 
two others about the place. At the beginning of 
June 1917, 1 saw an odd one down the Fishponds 

valley. 

Auzakia danava^ M. The $ is common than the d • 

Neptia mahendra^ M. Took this at water which I believe is unusual. 

„ narayana, M. Found this very common in tho middle of May 
1916. This is also common at Mussoorie, though 
MacKinnon’s list notes it as rare. 

laaona sinha, Roll. Took one at CkeonaOhowki on 20th October 1916, 

Papilio caahinirenm. Took a very damaged specimen on the top of Alma 
Roth. on 29th June 1917. 

Zephema icana, M. One taken on 8th October 1917 down the Fish- 
ponds valley. 

Euaajya mitionea, A single one taken on 19th May 1916 down the 
Hew. Ratighat road. This insect is abundant during the 

latter part of May and in June in the nalas 
at Mussoorie, which would appear to be about the 
limit of its range to the East. 

Tajuria maotdata, AS w. s. f. taken on 8th October 1917 in the Fish- 
Hew. ponds valley. 


Dbhra Dun, 9th March 1919, 


G. 0. ALLEN, i.o.s. 
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No. XXXV1.--LIFE HISTORY NOTES ON COORG BUTTERFLIES. 

1 do not think that the puzzling diiitribution of the S. Indian Ypthima 
has yet attracted the attention it deserves. 

Starting in the extreme South with Y, ypthimoiden of Travancore and 
the Tinnevelly hills with a slightly diilereutiated form on the Palnis in the 
neighbourhood of Kodaikanal, we find its place taken on the Anamialais 
by i'. chenui. This exceedingly weak -flying species seems to have had no 
difficulty in crossing ** the Palghat gap that well-known Zoological barrier 
for many species, and is found in suitable localities on the Nilgiris in small 
colonies. Between the Nilgiris and the Brahmagiris there is a distinct 
break in the Western Ghats, so that it is not surprising to find Y. chenui 
absent on those latter hills though they run up to nearly 6,000 feet. How- 
ever, it turns up again in the next high range northward, the Western Ghats 
in Coorg with their highest peak Tadiandamol (5,780 feet). On this hill and 
on another peak slightly S. of it at the summit Y, chenui is abundant 
enough, but extremely local, only occurring where the forest fires have 
spared the tender grass on which its larva feeds. This grass (Sathintira 
ctlinfa) is cornnioti enough in Coorg, but at higher elevations cannot stand 
continual burning. At all events 1 have failed to find Jt\ chenui further 
northward along the Western (^hats where I’. philomeJn suddenly makes 
its appearance flying f reedy W. of Mereara during and after the S.-W. 
monsoon. 1 have never found Y. philmnela in S. Coorg nor on the Western 
Ghats, H. <»f Mereara, though it is fairly abundant in the Nilgiri Wynaad 
over 50 m, to the S of Mereara. N. of Mereara it will only be found 
sparingly in open grass land. 

The discontinuous distribution of all these S. Indian grass-feeders may 
perha]m be attributed to the prevalence of grass fires all along the Western 
Ghats from the Cardamon Hills in Travancore to the Baba Budens in Mysore. 
At all events the discontinuity is worthy of note. 

PoLLiBKTTA (26/A April 1U18). Saw an amusing encount<‘r this morning 
between a crow and an Atlas moth. At first it looked 10 to 1 on the crow 
as the moth — a female — was apparently flying in an utterly dazed fashion. 
Each time, however, that the crow' made a dash, the moth “ jerked” in 
some extraordinary way, escaping death by inches each time. After about 
five futile attempts the crow got disgusted and flow into a neighbouring teak 
tree. The moth at <jnco settled in full view of the crow', but to my a8^)niBh- 
ment the latter made no attempt at the sitting shot and shortly afterwards 
flew ofl* leaving the moth in possession. As a rule the Atlas moth keeps to 
fairly thick jungle and one rarely sees them in the open where a bird 
can get a good view of them. Apparently, even in these unfavourable 
circumstances, a slow-flying moth can keep it’s end up. In Coorg the most 
usual food-plant of the Atlas moth larva appears to be Arduia hunilisy though 
I have also found it on Varega arborea. The life of this moth in a perfect 
state must bo ver^ short, its size making it so conspicuous and it does not 
appear to be protected. 

After several unsuccessful attempts extending over three years, I suc- 
ceeded in 1918 in breeding out Cyaniris /tmAa/a cj and $ , a species which haa 
not boon bred hitherto. The food-plant is a Hiptaye (Nat. Ord. Malpighia- 
ceeo) growing on the Downs near Mereara and apparently midway between 
lliptage madabloia and H parriflora ; the leaves and flowers resembling 
parmflora while the seeds are winged as in madoblata. This scandent 
shrub is only in flower near Mereara from January to March. The butterfly 
is ooromon aU through the year and must therefore have other food-plants, 
since the larva appears to feed solely upon the flowers. 1 have never 
observed it eating the leaves nor making any attempt in that direction. 
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Beaoription.-^YhQ agg u sea-nrohin ahaped| finely reticulated and 
greenish white. 

The larva is apple-green on emergence, covered with sparse white hairs. 
It immediately boros inside the flower>bud and after its first month turns 
a dull pinkish red, matching the buds of its food-plant. 

When full fed, the head is yellowish brown, the body dull coral pink, 
with a dark red dorsal stripe, covered with white bristles, which under a 
microscope disclose a hexagonal stellate process near the base of each. 

The larva is full fed in about 16 days when it is 10 m.m. long X 4 m.m. 
broad at the widest sogmont. 

The pwpa is of the usual squat, Cyaniris shape, dull green blotched with 
brownish 8 m.m. in length and 3*5 m.m. broad ; the wing oases marked with 
minute black dots and naked, the body covered with a fine pubescence. 

My specimens remained nine days in the pupal state, hatching out on 1st 
March 1018. The larvm are attended in a desultory fashion by ants, but 
are evidently able to get on without their assistance. While conducting 
experiments with the Mercara Ilipfage I came across several Hesperid 
larvsB which all appeared to belong to one species till their emergence in 
March 1018, when it was found that the smaller specimens were Bibasis 
sena^ and the larger ones Ismene fsrguaonii. 

Identity of marking, food-plant and habits in the early stages would 
seem to show that these butterfiios aro even more closely allied than is 
generally supposed and that they might well be placed in the same genus. 

F. HANNYNGTON, i.r.s. 

Bellary, 20M Feb, 1919. 

[Since the above note was written we regret to say Mr. Hannyiigton died. Wo 
hope in the next number of the .Journal to publish an obituary notice— Ei)s.J 

No. XXXVIl.—THE HAWK MOTH {DEILEPRILA LIVORNICA). 

A CORRECTION. 

In October 1916, 1 sent some Hawk moths to you for identification. One 
of these you identified as Beilephila livomiea, and in Vol. XXV, No. 1 of the 
Journal, you printed an article of mine on the moth under the above name. 

Some time afterwards I came to doubt the identification, and sent the 
moth to Mr. T. R. Bell, and on his recommendation to Sir George Hampson. 

I have now heard from the latter that the moth is not Deilephila livomica, 
but Celerio euphorbia, Linn. Var. nervosa, Koths. 

Sir George Hampson says that there are only two specimens of the moth 
in the British Museum, and ho would like a good series. 

If there are any members of the Society near Murreo who are keen on 
collecting, 1 could tell them where they could obtain numbers of specimens. 

F. B. SCOTT, Capt., l.A. 

Allahabad, IWiFeJ), 1919. 

No. XXXVni.— C08TAL1E, STAL., PREYING ON 
CERATINA VIRIJ)JS8IMA,D.T, 

On the 16th April I caught a Harpactor oostalis, Stal., busy sucking a 
Ceratina viridissima,!! , T., which it had evidently caught on a sunflower. 

This is a very common predaceous bug here and Lefroy mentions its 
preying on Dysderous eingulatus, Fabr., the Red Cotton Bug, but I am not 
aware whether it has been previously recorded as preying on the little bee, 
C. viridssima, 

CHAS. M. INGLIS, m.b.o.p^ 

Baohownii Fty., Lahbbia 
Sabai, 10th Mag 1919 . 
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No. XXXlX.—NOTES ON THE FLYING WHITE ANT AND 
SCOKPJONS THAT FEED ON THEM. 

Actual pefftonal observation, 9-0 a.m., llth June 1919, at Jamshed- 
pur (late Sakohi), in the province of Bihar and Orissa, on the works of the 
Burma Mines, Ltd. 

This morning at about 9-0 a. m., after a good deal of rain during the 
night, millions of the winged variety of the white ant (termites) started 
coming out of their nests in and above the ground — and it was most interest- 
ing watching them issue forth, in numberless legions usually four abroast 
at a time — from horiz;ontal openings or slits in the dome of their spire-like 
dwelling. They practically pushed themselves out, in blind instinct like 
compliance with a law of nature — and with them came out also numberless 
ordinary (wingless) ants — seemingly younger ones — only to crawl about and 
return to their chambers underground. 

None of the winged insects came out of the usual bore holes one sees 
all around a good sized nest, but from newly made slits about three inches 
long by one-half inch wide. 

From the bore holes, however, came out a regular platoon of scorpions — 
large and small— who at once shikared the flying ants, and most dexterously 
caught them in their front claws from whence they transferred them to 
their mouths. The largest scorpion was eight inches long, black as ink, 
and the smallest, one inch long, also black. The colour of the scorpions 
varied from a dirty brown to ink black, and some had a tinge of red. The 
number that came out that 1 could see w'ere twenty-four, others may have 
been hidden in the scrub brush that grew over the nest — and all were 
partaking of a sumptuous succulent feast. The scorpions w^ere most 
alert, and (juite alive to the fact they should make hay while the sun shone, 
literally— and packed up as tightly as [lossiblo between their claws and their 
mouths, as many winged insects as they could conveniently hold. One — 
the biggest— secured forty-six of them, he was a monster. He very adroitly 
]>laced himself over an opening, from which fihm of four were issuing in 
a constant stream. He usually caught them fair and square and pressed 
them home to his mouth very easily - but sometimes he got hold of one of 
their wings, with his claws, and with a tentlor embrace conveyed the 
helpless creatures to his mouth — which in a very short time became a 
temporary larder, pulsating with life and trembling wings. 

A crowd of Indian workers of the Company soon collected ronnd the 
yellow mud edifice, where tins stniggle between life and death was going 
on, and amongst them wore some Hautal and Kol women who wished to 
share the spoil with the scorpions. They brought brass bowls, half fllled 
with water, into which they quickly and very nimbly dropped such of 
the flying ants as they could catch, keeping an eye on the scorpions at the 
same time. All the ants they collected are subsequently deprived of their 
wings and then eaten, fried generally in oil. I have heard of the wild 
tribes in India sometimes eating locusts and even snakes, when they are 
hungry, but have not before noticed that the flying white ant was collected 
for a meal. 

The cessation of the exodus of the ants was also a signal for the 
scorpions to disappear too, and within a few minutes they scurried back 
into the bore holes — deep down in the earth nest. I dug oflf several feet 
of the top of the nest, and came across several sponge like structures, 
pulsating and swarming with life, in oup-shaped casings containing embryo 
ants and eggs, but no scorpions. These had gone deep down into the 
earth — there in unmolested silence and darkness to enjoy the rich feast 
they had secured ant) thus gorged to await another favourable opportunity 
during the rains, for repeating the operation. 

23 
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The soorpione did not use their stings or tails for any purpose whatsoever 
— these were well curled over their backsi but their claws in front were 
constantly spread out to catch and embrace all that came within striking 
distance. 

1 also noticed thaj there were many Santal and Kol women willing to 
kill the scorpions, and collect them — if allowed by me — as they said a good 
oil, useful to be rubbed on for aches and pains in joints, could be extracted 
from their bodies. I preferred, however, watching these dreaded insects 
at their shikar game to seeing them killed — and all one heard when the 
nest was once more normal and showed no signs of life was ^^Bab-ra-bab- 
kitta bichoo — ‘‘My father, how many scorpions,” — and that was all one 
could say — for never have 1 seen so many scorpions in one particular spot. 

Evidently the sandy yellow clay soil, and also the latoritic soil all round 
here, harbours hundreds of scorpions, centipedes and snakes, as J have 
come across more than one usually sees elsewhere in India. 

The Indians of those parts, who were watching the nest with me, stated 
that it was the turn of the scorpion now, as he was eating the white ants, 
but a time would come when the white ants would cluster all round an*! 
eat the scorpion, and that it was usual for this to happen, but 1 have no 
convincing evidence. 

0. H. DRACOTT. 

JiMsuKOPUR, 24M June 1919. 

No. XL.-~N0TES ON SOME NEW AND OTHER INDIAN 
DRAGONFLIES. 

MBmmDJE. 

Subfamily -rEsciiNiyiK. 

1. Hemiana.v ephippiyer^ Morton, Trans. Ent. Soc., London, 1907. 

The brooding places of this insect in India are small tanks and reservoirs, 
usually of considerable depth and rich in water weed. The greater number 
emerge as the imago, during the month of April. J noticed over one 
hundred exuvim clinging to a small tuft of reeds in a tank at Poona, the 
tank measuring only about 15 feet either way and its waters swarming with 
the full grown larvm. A large number of these were collected and emerged 
in the next few days, the greater number b*)ing males. 

There were a few isolated specimens of Ana.i yuttatun amongst them. 

Females of these dragonflies are rarely seen on the wing and are much 
more easily obtaine*! by breeding out the larvir. It is quite easy to dis- 
tinguish the sexes in the last instar of the larvm as development of the 
genital organs is well advanced and moulded on the ventral plates of the 
abdomen. The females may be picked out and males, if not wanted, can 
be restored to their watery habitat. Another advantage of this method is 
that tenoral specimens have the gut and ovaries empty and so no decom- 
position goes on after death and the colours do not fade. Colour develops 
very rapidly in the iEschnidoo, the species quoted above emerging at about 
1 1 o’clock at night and having a good display of colour by the hour of dawn. 
Even before they emerge from the pupa case, the colour of the insect may be 
seen showing through, especially the blue at the proximal end of the abdo- 
men. I found that the percentage of exuvisa worked out as 2 to 1, male and 
female respectively, so that the scarcity of females is real and not apparent. 

2. Oroyomphun .rantheptera, sp. nov. 

1 2 > Madura District, South India, Mr, Prater, 1917. Type specimen in 
the !l^mbay Natural History Museum. 
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nearly evenly forked and with a small ventral tooth ; inferior appendages 
black; both pairs evenly and widely divergent. The oreillets of the 
' female are about half the size those of the male. 

This pair of insects are in the collection of the Bombay Natural History 
Museum. 


LIBELLULlDJfl. 

Subfamily LiBBLiuLiNi®. 

4. Biplacodfis parvula, Rambur, 1842. 

This insect is very closely related to I), nebulosa. differing from it by 
possessing a blackish basal spot to the hindwing and by not possessing 
apical markings. It almost entirely replaces I), tncialis in Mesopotamia 
and in part at least, in N. AV. India. The insect is fairly common in 
Karachi. 


AGR10NID.K. 

Subfamily PaoxoNKUBiNiE* 

/i. Dii^paroneura Jletchen, sp. nov. 

- cf d,a£id2 J Shillong, Soptembor 1918. T. Bainbriggo Fletcher. 

Length of hind wing mm. Length of abdomen 31 mm. 

Male : Head, eyes reddish brown above, paler beneath, an equatorial, 
brown line separating the two coloured areas, labriim rust red, witli a row^of 
small black spots along its border, rest of head black marked with a 
broadish rust red baud crossing between the anterior part of the eyes and 
two obscure spots on the outer side of the lateral ocoUi. 

Prothorax black marked with longitudinal, red, subdorsal stripes and 
with a minute dorsal, geminate spot on the mid-lobe and a single, tiny 
spot on the dorsum of the posterior lobe. Lateral border of middle lobe, 
narrowly red and two minute red spots on the posterior border of the 
posterior lobe. 

Thorax rust red on the dorsum, fading to a pale fleshy tint laterally. 
Marked very irregularly and variably with black as follows a broad, 
middorsal band, another broad, subdorsal band, incomplete above and 
behind where the ground colqur invades it irregularly. A lino on the 2nd 
lateral suture, split more or loss longitudinRlly and irregularly and an 
elongate spot on the metopimeron. Tergum mottled with rust red. 

Abdomen black marked with red or w^edgewood blue. The apical border 
of the first segment red ; a longitudinal, fine red lino on the dorsum of the 
second segment ; 2 subdorsal luuules on the apical borders of segments 3 to 
7. Obscure reddish or bluish spots on the sides of segments 3 to 6. The 
sides of the first and second segments red or purplish. 

In some specimens the ground colour or markings are entirely wedge- 
wood blue but they do not appear to be more adult than the red-marked 
ones, in which, especially on the head, the rod is of a very intense 
character. 

Logs black, base of femora and extensor surfaces of tibim rust red. 

Anal appendages of the usual disparoneurine shape, the superior with 
pointed apices and a robust ventral spine and the inferior sloping and 
tapering ventrally and rather longer than the superior. 

Wings distinctly tinted, especially along the costa and apices ; stigma 
crimson, the hinder border paler. 

Female similar to the male, the markings being rather more defined and 
very irregular. 

6. Caooneura maekwcodi, sp. nov. 

1 cf Dyatalawa, 6,000 feet, Ceylon. September 1916,. 
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Length of hindwing 21 mm. Length of abdomen 82 mm. 

Hoad jet black with a purple sheen. 

Prothorax and thorax jet black, the dorsum a deep metallic purple ; on 
the sides of thorax, two dirty yollofr, narrow lines, starting from the 
middle and hind ooxie respectively. 

Abdomen deep black, no markings. 

Anal appendages strongly resembling those of a Liaparoneura, The 
superior with a robust ventral tooth, the inferior directed ventrally, 
apering to the end, somewhat broad at the base and slightly upturned at 
ho extremities. 

Wings: stigma black, strongly braced ; 17 postnodals in the forewing, 
15 in the hind, ab fails for a short distance, to meet Cu 2 b in all four wings, 
Cuq less than half the wing length. 

1 took this solitary specimen in a dark, rocky gorge occupied by a 
mountain torrent and only secured it after a rather perilous climb, which 
1 should not have attempted unless I had previously spotted the insect 
from above with field-glasses. 1 find this instrument as valuable to the 
odontologist as to the hunter after more noble game, both for the purposes 
of detection and observation. 

7. Caconeum canningi^ sp, nov. 

1 S Ooonoor, 0,000 feet, Nilgiri Hills, May 1017. 

Length of hindwing 20 mm. Length of abdomen 82 mm. 

Head velvety black, no markings. 

Prothorax black, no markings. 

Thorax black with a posthumeral, yellow line on each side and an 
incomplete, similar coloured line starting from the hind coxa and not 
reaching the motepomiron. Ventral surface prninose. Logs black. 

Abdomen black. Minute white lunules at the basal ends of segments 
8 to 0 ; a fine, white, dorsal line on the 2nd segment ; a similar coloured 
ring to the first segment and obscure lateral spots on the distal third of 
segments 3 to 7. 

Anal apendages very similar to the last. 

Wings : stigma black, covering not quite, I coll, its costal s ide longe 
than the posterior, postnodals 15 in the forewiug, 13 in the hind, only a 
vestige of ah present, almost absent in the hind wings, Cu 2 not half the 
wing length. 

Subfamily Auuionikj!'.. 

8. Enallagma asmmica, sp. nov. 

Several J 6 and J J . Shillong, Assam, T. Bainbriggo Fletcher. 26th 
October 1918. 

Length of hindwiug 17 rnm. Longtli of abdomen 24 mm. 

Head : eyes bottle green at the Hides, paler benoith, black above ; post- 
ocular spots blue and joined across the occiput by a line of the same 
colour ; labrum pale blue, black at the base ; rhinarium blue, with a black 
spot above; a pale blue line crossing the frous between the eyes in front of 
vesicles. 

Prothorax black, the sides pruinose. 

Thorax black on the dorsum, pruinose on the sides, marked with fine, 
blue, humeral lines. Legs whitish, the femora streaked with black on 
the extensor surfaces. 

Abdomen very attenuated as far as the 7th segment and then expanding 
gradually to the 10th Pale greonish-blue except segments 8 and 9 which 
are a deep sky-blue with no markings, the row of spines on the proximal 
border of those two segments being blue also; broad, dorsal, black markings 
on all segments except 8 and 9, the markings expanding proximally on each 
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segment and tapering very slightly apioally. Black annules at the junctions 
of each segment, connected with the dorsal black markings. Usually pale 
blue annules at the proximal borders of segments 1 and 2. 

Anal appendages nearly as long as jthe 10th segment, concave internally, 
bi6d at the end very much as in deoomm. The inferior small and 
whitish. 

Female somewhat similar to the male but paler in colour. The black 
markings slightly more extensive and involving the dorsal surfaces of 
segments 8 and 9 also. 10th segment pale blue instead of black as in the 
male. Ground colour more green than blue and the sides of thorax not 
pruinose. The black on the upper surface of the . eyes is sharply limited 
and the sides and under surface are a paler green. There is also a pale 
brown, equatorial line running through the pale area. 

The legs yellowish at their bases. 

Wings : stigma dark brown, unicolourous ; ah commences at the level 
of ac as in true Pneudagnon and the female has a ventral spine on the 8th 
segment. 

F. C. FKASEK, Majob, i.m.s. 

Bombay. 


No. XLI.— ANTS ATTACKING BEES. 

1 am not a member of your Society ; though I have often thought I 
should like to be, but venture to write and inquire as to whether an attack by 
red ants (Burmese Kagyin, I don’t know their scientific name) on bees has 
ever been recorded Y There are numerous colonies of these red ants round our 
house hero. Tliey have their nests in almost every tree. Yesterday, on 
my return from office, my wife mentioned that a column of red ants had 
come into the house and was disappearing through the bed room window 
in the direction of a bee hive, which has recently been established under 
the eaves, and we wondered seriously as to whether the ants were after 
honey. At night when we went to bed we heard an excited bu/./.ing from 
the hive which astonished us, at such a time of night (10 ji.m.). We inves- 
tigated with electric torches and found a dense double column carrying 
dead adult bees. When we woke in the morning the buzzing was still 
going on, but there was a small volume of it. On investigating again we 
found the grewsome procession of corpses was still pouring down tho 
window still and out unto the wall outside, bees w'ere buzzing about while 
a number were hanging to the window curtains as if exhausted. These 
were being hunted up by tho ants and we noticed that whenever a bee 
still on the wing approached the marching column tho ants did their best 
to got hold of it while every now and then w'hon a bee flew within reach it 
was seized and appeared to be instantly killed. Eventually a servant 
knocked down the hive and in a short while the remnant ut the bees flew 
away and are now clustered on a croton column in the garden. 1 believe if 
the hive had not been knocked down every bee would have been killed. 
What astonished us was that the bees appeared to be able to put up no 
sort of fight. I noticed one or tw'o dead ants being carried which looked 
as if perhaps a bee sometimes was able to make use of its sting. The ants 
are of the variety, about J long, which cocks its tail ” and makes war 
ike demonstration when you put your fingure near it. They are fond of 
crowding into a garden gate awaiting nervous people about to open it. 

A, G. H. BREITHAUPT. 

Sandowat, Arakin Coast, 

13ih March 1919. 
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No. XLI1.--HABITS OF EARTHWORMS. 

At Naini Tal on 5th June 1917 while coming up along the Khairna road 
after a heavy shower of rain I found, all the way up to the top of St. Loo 
gorge, the whole ground strewn with quantities of worms all migrating up 
hill. They were coming from the lower side of the pathway and making their 
way up hill. All stretched out at full length they looked in places like a 
lot of scattered ** spillikins.*' A week later 1 was coming up the same 
way — also after recent heavy rain — and the worms were still on the move. 
I watched BOtne even climbing up the tree tranks which were often quite 
perpendicular. Their efforts to get up the steep bank on the upper side 
of the path often resulted in their tumbling down again. In the sunshine 
they showed in some lights a boantiful purplish colouring. I presume these 
worms thought it time to move higher up for fear of being flooded out. 

G. O. ALLEN, I c.H. 


Dehka Dun, 9M March 1919. 



8B0 


REVIEW. 

A PRACTICAL HANDBOOK OF BRITISH BIRDS ,♦ 

This Handbook, Part I of which has just been received is edited by 
Mr. H. F. Witherby assisted by other authors in the various sections, 
whose names should guarantee that the handbook will have as claimed, 
easily accessible and reliable information concerning all British birds 
dealt with in a scientific manner, yet capable of being understood by 
beginners. 

'J'ho first part was printed before the war but was held up and addenda 
have had to be added on the cover. The Introduction explains concisely 
the scope of the work and a glossary of terms, some diagrams showing 
various external parts of birds and how to measure are added. We then pass 
on to a Key of Orders, profusely illustrated by diagrams to show the distinc- 
tions, followed by a Key to the families of Passeres and a key to the Genera 
of the Corvidie. It is explained in the introduction that these keys are not 
intended to be used as means of identitication, but only as gvides, and must 
be used in conjunction with descriptions. The rest of the part is taken up 
with the Crows, Starlings, Oriole and some of the Finches, a key to the 
Genera Vimjillidae being given ; under each species is given the English and 
binomial Latin names, the trinomial name being given if the species has 
been divided into subspecies. 

For the benefit of Indian readers it is necessary to explain something 
about the nomenclature. In 1912 ** A Handlist of British Birds ” was 
written by some of the authors of this present work. The nomenclature 
thei;e adopted was based upon the tenth edition of Linu/eus (17/>8) and was 
in conformity with the International Rules of Zoological Nomenclature” 
and the “ opinions ” of the Oomniission. This list altered many of the 
names which had been in use in England and elsewhere for long past, 
but it was hoped that uniformity in nomenclature would result from adopt- 
ing these “ strict priority ” names. Since 1912 not a few of these names 
even have been altered again for one reason or another, and some 
have had to b(j even altered back to the names originally largely 
in use, r.y., Vodiceps vice Cdymbus for Grebes and Colymhua vice 
Gavia for the Divers — on this * Handlist ’ the nomenclature m the hand- 
book is based, but revised aud brought up to date, but it is too much 
to hope that even in the names in the Handbook will be final. By 
going back to liinuceus Ed. X as a basis theoretically \ve should obtain 
uniformity but practically uniformity is, we consider, impossible at any 
rate for many years to come, oven if all were agreed to accept this basis 
(and some people and countries do not), for instance, great diversity of 
opinion exists over Genera while the acceptance or not of any given 
specific name is often not merely question of accepting the oldest name, 
but whether that name is applicable and here individual opinion will arise. 

Under each species the descriptions of various plumages in detail and 
their moults, measurements, structure such as relative length of quills, etc., 
and colour of soft parts are given. The measurements of the wings of 
male and female are given, but as a rule only the measurements of the bill 
of the male which seems rather a pity ; for instance, in the case of the two 
Nutcrackers (which only differ in their bills) the measurements of the male 

A Practical Handbook of British Birds, edited by H. F. Witherby, m.b.k., k.z. 8»., 
if.B.o.u. Authors of the various sections: Ernst Hartert, Ph, D., m.b.o.u., Annie 0, 
Jackson, H.M.lt.o.u., Rev. F. 0. R. Jourdain, m.a., m.b.o.u., C. Oldham, p.z.s., 
M.B.O.U., Norman F. Ticehurst, m.a., f.b.c.8., m.b.o.u, and the Editor. Witherby 
kCo., London, in 18 parts, price 4^. per part. 
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and female is given for one one, but only of the male of the other. We are 
glad to see it noted under each species how the measurements of the bill are 
taken, an essential point omitted in most books. Characters and allied 
forms are then enumerated very briefly, noting some of the other species 
and subspecies which are nearly related, how they difl:er and where they are 
found. Field characters showing the distinctive points to look for in 
the held are, we think, as innovation so far as British birds are concerned, 
and a very excellent one, well done, and close and original observation 
is evident in those paragraphs. Breeding habits then follows with a 
short description of eggs, etc., measurements, months of laying whilst 
the number of brood incubation and fledging periods are adde(l where 
known. We might suggest that as the measurements of in some cases 
100 eggs has been accomplished the extremes of size might have been given 
as well as the average. Food is next dealt with and these paragraphs 
contain some useful information ; distribution at home and abroad and 
migrations iinish the account, these being concisely and accurately done. 

The beginner must bo careful to remember that the keys are to be used 
as guidts and not for ultimate diagnosis for which he must refer to the 
descriptions, otherwise ho will find that if he has say Whiskered Tern 
before him, the key of the orders will guide him to the lAmicolm instead 
of the Lari ; or if ho is endeavouring to place a Rosy Pastor in its right 
genu8y according to the key of genera ho will be guided to the Bombycillida, 
These mistakes in the keys togcither with confounding thigh with tibia 
on p. 3 wo think might easily have been avoided otherwise the keys seem 
sound and no doubt will be very useful. We do not seem to have heard 
before that the Raven is an autumn to spring immigrant in Scotland and 
we wonder on what records this statement is based ; nor can we 
credit that the Hooded crow over arrives in the Eastern countries as early 
as August 5th such records doubtless being referable to occasional birds 
which have passed the stimmer there. 

The present part contains, besides numerous black and white diagrams, 
a coloured plate of the juvenile plumages of some of the Finches, sufti- 
ciently good for recognition and colored plates are promised for juve- 
niles of all British breeding species (where diflerent to adult). This will 
supply a long felt want. We do not see any mention of the artists name. 
The handbook is well printed on good paper and remarkably free from 
misprints (though there seems to be one somewhere on p. 27. lino 31, as we 
can make no sense of the sentence). The information is sound, concise and 
up to date simply but scientifically put and if the other parts are e<|ually 
good (and we are sure they w'ill be) the work will be a most valuable book 
of reference to the ornithologist and beginner alike. 


23 
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PROCEEDINGS 

OF A MEETINU HELD ON Ist JULY 1919. 

A meeting of members of the Bombay Nataral History Society^ and their 
friends, took place on Tuesday, the let July 1919, Mr. John Wallace pre- 
siding. The election of the following 24 new members since the last 
meeting was announced : — 

The Honorary Secretary, Victoria Memorial Park, Rangoon ; the llov. 

R. D. Aoland, Sonai ; the Secretary, Municipal Committee, Peshawar ; Mr. 

S. L. Ajrekar, Poona ; Mr. R. Du B. Evans, Baghdad , Dr. C. E. Forsyth, 
Borjuli, P. O. ; Mr. F. Riitz, Karachi ; Mr. V, P. Vaidya, Bombay ; Dr, 
F. W. O’Connor, Cachar ; Mr. D. Keillor, Muktosar ; Mr. G. P. Goffi, Muk- 
tesar; Mr. J. A. Hearsoy, Muktesar ; Major C. P. Hill, Rangoon; Mr. 
L. A. Lampard, Quilon ; Mr. L. M. Parlett, Coonoor; Mr. R. C. Morris, 
Attika, P. 0.; Mr. R. Barton Johnstone, Mussoone; Miss E. E. Smellie, 
Indore; Mr. G. W. B. Go<)dfellow, Ceylon ; Prince A. R. Effendi, Rawal- 
pindi ; Mr. P. R. C. Williamson, Trichinopoly; Major C. B.Conaghy, I.M.S., 
Sehore ; Mr. G. C. Stephenson, Europe. 

The following contributions to the Museum were received since the last 
meeting : — 






PliOCEJWINaS. 


3 Jungle Squirrels {F. /m- T 
triatus). I 


rum), ^ 

3 Dusky Striped Squirrels 
{F, Hublineatm), j 


Snake {S, brevis), 

1 Female Mysore Slender 1 

Loris (Z. lydeekoHanus) > My 
with»two young-alive. J 
3 (lerbiles {Gerbidu^ sp.), 3 

Rats (Uattus sp.) aucl 39 l Mei 
Bird Skins. 1 


I Eagle Owl (Bubo sp. 'r) . . Mesopotamia 

(1 Sea snakes . . . . . . Siam 

64 Butterflies, 1 Spiuey Li/.ardl 

{U, loricatus), 1 Javelin > Mesopotamia 
Sandboa {E, Jacutus)^ iSrc. j 
6 Birds’ Eggs . . . . . . Mesopotamia 

117 Butterflies , . . . . Mesopotamia 

1 Krait {H, cmrulem) and 1 Beigaum . , 
Wolf Snake (L, aulim^) 

1 Burrowing Snake (irlau- Mesopotajiiia 
conia sp.) 

Coral-bellied Cut-tail ( T, yun - 1 

theri) and Ring-tailed Hat f Lebong . . 
Snake (C. cantoris) J 

1 Snake (Galamaria pari men- *) 

tata) and 1 Bit Viper Y Caro Hills 
{L. yramineus). j 

Snakes, a few Spiders .and Muscat . . 
Scorpions. 

1 Brown Tree Snake (/>. Mysore .. 
friyonata), 

64 Mammal Skins and 13 Birds. E. KhandesU 
31 Butterflies .. .. .. Mussoorio 

I Flying Lemur (G, penninsu- 'j 

Icp)^ 1 Pigmy Squirrel I Tavoy 
(H, helone) } 


1 Locality. 

Donor, 

Trivandrum 

TrivatidruniMuseum, 

1 

. Nagpur . . 

1 

E. A. D’Abreu. 

- Punjab . . 

H. Whistler. 

i Karwar . . , . 

T. R. Hell. 

Mysore . . 

Lt.-Col. F. Wall. 

Mesopotamia . . “f 
) Karachi . . 

Sir P. Z. Cox, and 
Maj. H.E.Cheesman. 

Capt. C. B. ’rice- 
hurst. 

Mesopotamia 

'Maj. F. P. Connor, 

Siam . . . . 1 

IMr. Malcolm Smith. 

Mesopotamia . . ^ 

1 

Lt.-(;ol. H. Peile. 

Mesopotamia 

Lt. S. G. Adams. 

Mesopotamia 

Maj. C. W. Watnoy. 

Beigaum . , 

Rev. F, F. Harvey, 

• Mesopotajiiia 

Maj. F. K. Venning. 

Lebong . . 

E. C. Linton. 

Garo Hills 

Mrs. Jackson. 


. . Maj. S. K. (jJliarpury, 

, . V’^an Ingan. 

, . (I. Montoath. 

. . G. O. Allen. 

, . J. C. Hopw'ood. 


Minor contributions from: — Curator, Tnchur Museum, Lieut.-Col. E, J. 
Oregson, R. S. Maj., A. J. Lodge, A. G. Braithaupt, J. Harrison, Maj. F. 
C. Fraser, H. F. Lodge, and Maj .-Gen. A. Skoen. 

Mr. Kinnear read a paper on ** The former distribution of the Lion in 
Mesopotamia and India.” 
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THE GAME BIRDS OF INDIA, BURMA AND (B5YLON. 

IJY 

E. C. Stuart Baker. P.L.S., F.Z.S.. if.B.O.U. 

Tart XXVllT. 

With a Flair, 

( Co idi lined from j_ mije 7 1 T) of I \da in r X A' F / . ) 

Tragopan melano(t:ptialus. 

71ie Western Traijoimn, 

Fhasianus nieJanocephalun , — Gray in (irillithB’ ed. Ciiv. ni, p. 29 (1829) 
(Almorah). 

iSatt/ra melanocephala^ — Gray, TJl. Inti. Zool. 1, pis. 4tt, 18 (J 830-32). 
Tvatjopan haf^tinffni, — Vigors, P.Z.S. (1830) p. 8 ; Gould, Gent. B. 
Himai. pis. 03, 64, 6ri (1832) ; Jardiues, Nat. Libr. Orn. iv, p. 224, pis. xxv., 
XXVI. (1834) ; Hutton, J.A.S.B., xvii. pi. 2, p. 695 (1848) ; Fit/.. Atl. Nat. 
Vog., fig. 232 (1864). 

Venomu melanocephala^ — Gray, Gon. B. iii, p. 499 (1845^ ; id. Cat. Hodgs. 
Coll. Mamm. and Birds ©d. 1, p. 125 (1846); Blyth, Cat. Mur. Ass. Soc. 
p. 240 (1849) ; Gould, B. Asia, vii. pi, 45 (1855) ; Adams, P.Z.S. 1858, p. 
498 (N.W. Himalaya) ; id. P.Z.S. 1859, p. 185 (Punjab Range) ; Jerdon, B. 
•Jnd. iii, p. 517 (1863) ; Sclater, List of Phas. p. 10, pi. 10 (1863), (N.-W. of 
S^la and S. Cashmere) ; Pelzeln, Ibis. (1868), p. 320 (Koteghur) ; Stolizka 
' xxxvii. p. 67 (1868), (N. W. Hiin^aya) ; Beavan, IbiR, 1868, p. 380 

(^mla) ; Sclater, P.Z.S., 1870, p. 164 ; Elliot, Monog. Phas. 1, pL 
28 (1872) ; Hume’s Nests and Eggs Tnd. B., p. 522 (1873); Brooks, Str. 
Featb. iii. p. 266 (1875), (Mussoorie and Gangotri) ; Marsh, B. Neat. Tnd. 
p, ^^1877) ; Hume and Marshall, Game-B. Iiul. 1, p. 143, pi. (1878); 

Ibis. 1884, p. 422 (Chainba); Oates, ed. Hume’s Nests and Eggs 
hi. 

Trago^ Ogilvie-Grant, Cat. Birds B. M., xxii. p. 275 

(1893); i(f'Hand-L. Game-B., p. 224 (1895); Oates, Hand -L. Game-B. 1 
p.^45 (1898) ; danf. Faun. Brit. Ind., jjjk p. lOl (1898) ; Oates Cat. Eggs 
B. M. 1, p. 5^ f ; Ghigi, Rend. An. )l|logna (5) x. pp. 103, 101 (1903L 
^ Jt XAMES, -Jowar ((fhrhwali) , Jaghi, Jiitjhi ( Iinsahir\% 

S 'f* Hiimlaya) ; Jigurana rT. Bodal ^ ( Kulu, 

SuM) ; Falgar {Chumhi), 
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Descrijjtion — Adult Male , — Feathers of head, nape and parts 
surrounding bare sldn of face and throat, black, the longest crest 
feathers tipped crimson ; neck all round below the black, deep 
crimson-red ; feathers of fore-neck and upper breast, which ai*e very 
stiff and bristly, a gorgeous orange flame colour. Remainder of 
upper part and anterior sides of the neck and shoulders greyish 
ochre, vermiculated with black in bars, and with white ocelli 
surrounded with black. The inter-scapnlai*s next the crimson 
neck are often more or less strongly tinged with rufous, and 
therefore appear darker and richer than elsewhere. The longest 
upper tail-coverts with black tips and large white central patches 
edged with rufous. Tail mottled black and ochre, with broad 
black terminal bars. 

Shoulder of wing crimson-red ; wing-coverts like the back, but 
the ocelli larger, and the ochre mottling greater in extent ; prima- 
ries and outer secondaries brown with broken ochre bars and 
mottling ; innermost secondaries motth^d ochre and black with 
teiTuinal lu^art-shaped white ocelli surrounded with olive-rufous and 
black, and also with a few olive-rufous, almond-8haj)ed marks 
surrounded with black. Under wing-coverts mottled brown and 
ochre and marked with crimson. Axillaries deep brown. 

Below the t/hroat the under plumage is black, the feathers red at 
the base, showing through in patches everywhere, and with bold 
white ocelli. The flanks, vent and under tail-coverts are more or 
less mottled with ochre and brown. 

Colours of Soft Paris — Irides, rich brown or hazel-brown ; 
bill, black or blackish brown; orbital skin, bright red; horns, 
bright pale Prussian blue, sometimes with a tinge of green light 
blue” Blanf.); lappet, bright, fleshy pink, with a deep purple 
line down the centre, and with triangular patches of pale blue with 
the bases joining on the centi*e line, l^he edge of the lappet and 
the top next the bare cheeks is also pale bright blue. On the 
lowei‘ part of the cheeks there are greenish blue caruncles, which 
show up well when the lapj)et is extended ; legs and feet fleshy 
grey or fleshy red, with a tinge of purple, deeper and redder & 
the breeding season than at other times, “ pale flesh colour, 
approaching to white ** (Hume). 

Measurements — “Length, 27 to 29; expanse, 37; wing, 11*25; 
tail, 10*5 to 11*0; tarsus, 3; weight, 4’5-lb8,’’ (Hume). ^ > 
The following comprises the measurements of 30 ^oimeli^in 
the British Museum, Tring Museum, etc. Wing, 257 to 290 mm., 
average, 274 mm.; tail, 221 to 247 mm., average, 237*5 mm^; 
tarsus, 78 to 97 mm. ; all bu^ne under 85 mm., and averaging 
>out 81 mm. ; bill at front, 17 to 20 mm. 

The weights of freshly-killed wild birds sent to me fitem 
shmir were given as 4, 4^ and 4| lbs. 
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Adult Female, — Above, pale grey, profusely vermiculated with 
black and with black patches on the inner secondaries, scapulars, 
and to lesser extent, on the back. The feathers of these parts 
have also, here and there, white central streaks or arrow-head 
markings. On the head and nape the grey is more rufous in tint, 
and the centre of the crown is a darker, blackish brown, with the 
leathers white centred. Tail vermiculated grey and blackish 
with a broad sub-terminal band of black on all but the central 
feathers. 

Below finally vermiculated grey and dark brown, the feathers of 
tlu'i ohin, throat and sides of the head with pale fulvous centres, 
and those of the breast and abdomen with spatulate white centres 
boi'dered by black. 

'J^he whole appearance of the bird is grey instead of rufous- 
brown, as in sattjra, but the depth of colour varies considerably ; 
in some the black markings on the upper plumage are sufficiently 
pronounced to make the general tint a rather rich brown-grey, 
wdiilst in others it is comparatively pale and dull. The under 
plumage also varies a good deal, some birds being much 
darker than othera. A few females have the hind nape suflSciently 
rufous to cause this part to contrast faintly with the rest of the 
plumage. 

('olours of Soft Farts , — As in the male, but the legs without the 
reddish tinge at any time of the year. 

Measurements , — “ Length 24; expanse 32 ; wing 10; tail 9'^ : 
(Hnnie). 

1'he measurements of 14 females are : wing, 225 to 250 mm. 
average, 235 mm.; tail, 1 78 to 190 mm., one very short tailed bird 
having it only 159 mm. average 184-5 mm.; tai-sus, 02 to 75 
mm. average 70 mm. ; bill at front, 17 to 19 mm.; weight 3 to 

lbs. 

The Yount/ Male is similar to the female in his first plumage, 
but the marks below arc rounder, more ocelli in shape and less 
spatulate. 

After the first moult the males assume a blackish crowm, the ear- 
coverts become blackish with w^hite centres, chin and throat sooty- 
black, and the ocelli appear on the upper plumage here and there 
and below the w^hite black-edged ocelli are numerous, one or two 
almost wholly black feathers showing on the heart and flanks. 

A certain amount of red is always assumed at this moult, in 
some specimens practically the whole neck, fore neck and extreme 
upper breast becomes a deep crimson brick-red, whilst in others 
this colour is confined to the nape and upper breast. 

IXstrilmtion . — Apparently the Ganges forms the actual dividing 
line betw^een this species and the last, hut there seems to be a 
considerable area East and West of this river in which neither is 
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to be found. From the West bank of the Bhagirathi Rivi?r they 
extend North and West through Kashmir to Hazara. From the 
latter country a friend writes : 

“ Hume was quite right in saying that the Tragopan 
occurs here, but they are very rare or else very hard to 
get at, for I have only seen and shot one, a gorgeous male 
sunning himself on a high rock, and which 1 potted without 
compunction,’* 

Nid/ificafion . — The fiist, and for many years the only, recorded 
account of this bird’s nesting is that of Capt. Laiitour, as quoted 
by flume ; — 

“ I was shooting on a range of hills from 8,000 to 11,000 
feet high. The Argus in parts very plentiful, the hills covered 
with pine-forests, and the Argus 1 used to find about one- 
foui*th of the height of the liills troni the top, and they appear- 
ed to affect the vicinity and edges of snow nullahs and land- 
slips, where there was a fair quantity of undergrowth, and 
where there wei*e plenty of rocks. 

“ At the time of finding the nest, I was on the look*out 
for Pheasants, but the ground being rather stiff, I had just 
given up my gun to the shikari, when the bird got up almost at 
my feet. I was going through a pine-forest, and had reached 
a place where an avalanche or landslip had carried away all the 
pine-trees, and in their place small bushes and shrubs, resem- 
bling the hazel, had sprung up. The nest was on the* ground, 
and was very roughly formed of grass, small sticks and a few 
feathers ; it was very carelessly built.” 

The next nest about which I have any definite description was 
taken by Mr. F. L. Hughes on the 3rd of June, 1908, West of 
the Makhan Nallah, Chamba. He writes me : — 

“ I do not know exactly what the elevation was, but 1 
should say just about 9,000 feet. The nest was placed on a 
slanting tree, about 10 feet from the ground, in a hollow, 
where a large branch had been torn ofi‘ by some storm. It 
was about a foot in diameter and was composed of a few 
sticks and grass, the lining being entirely of this material, 
and contained three eggs, just showing faint signs of Incu- 
bation. The tree on which the nest was placed was a wild 
cherry, and was on a steep khud, aboiit 100 feet or so above 
a stream. The slope was well wooded witli the ordinary local 
tn*e{5, chestnut, uild cherry, etc. ’I’liere was not much under- 
growth what there was consisting of elder, as far as 1 can 
remember. 

The bird was very shy, and never gave us more than a 
glimpse, gliding off the nest long before we could get close 
up to it, however quietly we approached.” 
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In 1910 the nest was again found by Mr. S. L. Whymper on 
the 6th June. In a letter he says : 

“ The only nest I ever s'iw of the 'JVagopau, presumably 
nielavocpphaluB, was in the Nila Valley, West of the Bhagirathi 
in Garhwal. The birds were still about the nest, but this 
had been })lundered by some vermin and deserted ; it was 
quite a respectable loose stick nest with a little grass lining, 
which had been much disturbed by the plund(»rer. It was placed 
under the protection of a small bush growing in an open glade 
in very dense lUiigal Jungle on a steep and rocky hillside. 

“ Tlie fragments of eggs, in one case practically half an 
egg, scattered round the nest agree fairly well with Hume’s 
description.” 

Finally, Reeb(‘ found a nest in Native (larhwal which also was 
built on a tr(*e, but unfortunately he omits to state at what height 
from the ground. In this case the nest was evidently that ol 
some other bird, probably a crow of somt* kind, according to 
Beebe, but had been relined and renovated by the Tragopans. It 
was a big bulky afiair, but well concealed in a tree with dense 
foliage and many creepers. ’Flie nest itself was formed of sticks 
and grass, evidently plac(‘d in position early that jear, and was 
lined again by the Tragopan willi fresh twigs, oak leaves and grass. 

Two eggs sent me from Pir Panjab, Kashmir, taken in June, 
1901, are said to have been taken from a stick nest in a trt^e. 

The i‘ggs ditfer from the those of Bniifra in being much 

paler and much less round in shape ; they also average a good 
deal bigger. The four eggs in the British Museum collection 
taken by Capt. Lautour, and a titth from the same clutch in my 
own collection and the eggs taken by Mr. Hughes are all a very 
pale stoiie-butf, freckled and mottled all over with a dirty pale grey 
or lilac-brown, making the eggs look veiy dull. The two eggs 
taken in Pir Panjab and sent to me are very similar, but have the 
freckles and mottlings so pale that uidess examined closely, they 
are hardly noticeable ; and the eggs in the Calcutta iMuseum from 
the same place are much the same. The texture is similar to that 
of a hen’s egg, but without any gloss whatsoever, and decidedly 
more fragile. In shape they are long ovals, in all but one speci- 
men distinctly pointed at tJie smaller end. 

’I'be breeding season commences, judging from the scanty infor- 
mation available, in the middle of May, and extends to the end of 
June. Beebe, who omits dates in so many notes in his valuable 
work, does not say when ho found his nest, but judging from the 
context which gives the names of other birds breeding and of 
flowers in flower, it was in early May. 

This Tragopan is monogamous, like the others of its genus, and 
appears to be a good father and husband, assisting to look after 
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the chicks when hatched, and remaining with his family until the 
following spring. These family parties usually number from 4 to 
6, showing that it is unusual for large clutches of eggs to be taken, 
and. though one cannot yet state anything definite in this respect, 
it will probably be found that 2 to 4 eggs form a normal clutch. 

The display of the Western Tragopan is similar to that of the 
Crimson Tragopan already describe. 

General hMts , — The Western Tragopan keeps to much the same 
altitudes as its more Eastern brothers, i.s., generally between 8,000 
and 10,000 feet, wandering up to 12,000 feet in summer and 
down to 6,000 feet and even lower in winter. It is still common 
in many parts of Kashmir despite what Beebe says to the 
contrary, and equally so in many suitable parts of Native Garhwal, 
but the bird is so shy and such an inveterate skulker, that it 
appears more rare than it really is. The fact also that it selects 
for its haunts almost impenetrable forest and undergrowth growing 
in the roughest and most broken hills and mountains makes it 
difficult to find even when one knows that it is somewhere near, 
and even if found, it by no means infers that it must be brought 
to bag. 

Mr. 0. H, Donald writes to me about this bird and its present 
day habitat and habits : 

This Tragopan is to be found pretty well throughout the 
Himalayas in suitable localities, from Kashmir to Garhwal, 
and is not rare, provided one looks for it in the right place at 
the right season of the year, and is willing to undertake 
really hard work and hard climbing in pursuit of it. 

“ I have shot it as low down as 4,000 feet in winter, but I 
do not think it often comes much below 6,000 feet, Tn the 
summer the forests of oak, spruce, silver fir, etc., especially 
where more or less mixed with ringal bamboo are its favourite 
haunts, and it is particularly partial to broken and boulder- 
strewn country. In winter when it is driven low down by 
heavy snow, it aflects the boulder-strewn forests more than 
ever. Higher up, the stunted rhododendron and birches 
which form a dense low scrub on the edge of the Alpine 
pastures are also much affected by this bird in the early 
autumn, though they seem to wander into the open parts 
very rarely, if at all, 

“Their flight is unmistakable, and a Tragopan rising 
suddenly, even though invisible, cannot be mistaken for 
anything else from the terrific deep whirr its wings make. 

“ It, however, nearly always prefers running to flying, and 
when disturbed, will race up a hillside, giving vent to a 
plaintive, single note, call. A dog approaching one from 
below will almost invariably have the effect of sending it up 
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into a tree, where it will sit very close, in amongst the thicker 
leaves and branches, and may or may not utter its call. 
Flying fi*om its perch when the sportsman gets closer than 
it thinks safe, the Tragopan gives an excee^ngly difficult 
shot as, like the Koklas, it goes off with its usual loud whirr, 
and seems to acquire tremendous pace almost from the 
moment it leaves the tree. As a matter of fact, I do not think 
it can really be anything like as fast as the Koklas on the wing 
in spite of its appearance to the contrary, as I have seen one 
easily overhauled by a Golden Eagle ( A. chrtjsaeius ), whereas 
a Koklas can as easily out-pace the latter, for though I have 
seen many a long chase of these Pheasants by Golden Eagles, 

I have never seen one caught, and so long as it can take 
retuge in forest country, it is safe. 

“ The Hen Bird is much more prone than the Cock Bird to 
sit close when taking refuge in a tree on being flushed, and 
they are very difficult to see when thus hiding. T have spent 
as much as ten minutes looking for one in amongst the dense 
foliage, and finally have had to dislodge her with stones, and 
even then she only took to wing after some dozens had been 
thrown, and one had nearly hit her. 

The Tragopan is veiy seldom found in open country and 
I have not even seen them come out into the open glades in 
the forest so beloved by the Monal and Koklas. 

“ The call when disturbed sounds something like wank, 
wank, wank, uttered at intervals of a second or so. 

“ As a table delicacy the young bird is hard to beat, and 
the Tragopan, take him all round, is as handsome as he is 
sporting, and as sporting as he is good to eat.'’ 

They are mainly, but not entirely, vegetable eaters. Principally 
they live on roots, buds and shoots, and dig deep and wide for the 
first named, and for bulbs, etc. They sometimes, at all events, eat 
grubs, beetles and similar food, but theie are very few actual records 
of anything but vegetai'ian food having been found in their 
stomachs. 

Their call has been described \0 me as a cross b^'tween the 
“ honk ” of a wild goose and the “ mi-ao '* of a peacock. This is 
exactly howl have myself described the trumpet challenge of Blyth’s 
Tragopan, which is a very fine ringing cry which carries far, even 
in very dense forest. 

Tragopan blythi. 

The Orey^Bellied Horned PheaemU 

Cmomie iemmtndkft.— Jerd. (nde Gray), Ibis, 1870, p. 147 (Upper Assam) ; 
Newton, Ibis, 1870, p. 620. 

Ceriomis Jerdon, Pr. As. See. Bengal, 1870, p. 60 ( Assam )» 

Sclater, P.Z.S. 1870, pp. 168, 219, pi. 16 ; id. Ibis, 1870, p« 620 ; Gould 
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B. Asia. vii. pi. 47 ( 1872 ) ; Elliot, Monog. Phas. 1, pi. 26 ( 1872 ) ; Godwin 
Austen, P.Z.S., 1872, p. 496 ( Naga Hills); id. J.A.S.B., XI in. pt. 
2, p. 172 ; Hume, Str. Feath., vii. p. 472 ( 1878 ), (Doscr. of adult and 
Juv. ); Hume and Marsh., Game-B. Ind. 1, p. 161, pi. { 1878 ); Godwin- 
Austen, Ibis, 1878, p. 206 ( Mozemah); id. P.Z.S. 1879, p. 467, pi, xxxix. ; 
Oran, Str. Feath. x. p. 624 ( 1883); Solater, P.Z.S., 1884, p. 477 ; Hume; 
Str. Feath xi. p. 801 ( 1888 ), ( N. E. Manipur). 

Tmgopan Ogilvie-Grant, Oat. Birds B. M,, xxii. p, 276 (1893); id« 

Hand.-l Game-B. 1, p. 228 ( 1896); Oates, Man. Game-B 1, p. 264 ( 1898 ); 
Blanf., Faun. Brit. Ind., iv. p. 102 ( 1898 ); Stuart Baker, J. Bomb. N. H. 
Soo. xii. p, 487 (1899); ( North Oaohar); Ghigi, Hand. Aco. Bologna (6) 
X. pp. 403, 404 (1903); Beebe, Zoologies, i. No. 15, p. 270 (1914); id. 
Pheasants, i. p. 78, 1918 ; Oates, Cat. Birds' Eggs, B. M., iv. pi. v. fig. 6 
(1901): Venning, J. Bomb. N. H. Soo. xxi. p. 682 (1012), (Fort White 
Ohin Hills). 

Tragopan blythi %fAt.^Baker, Bull. B. O. 0. xxxv. p. 18, 1914. 

VERNACULAR NAMES. — Hur-haria (AsBameM »,m\ Mildr); Sun-Borai 
(AssameBe); Gnu ( Anyanu Naya); Aghah (Serna Naya) : Aogho (CAany 
Naga ) ; Ohingtho ( Kuki). 

Deecripiion — Adult Male, — Forehead, crowu, breast, a patch down 
either side of the neck and feathers surrounding the bare facial and 
gular skin black ; broad supercilia, nape and occiput, remainder of 
neck, extreme upper back, shoulders of wing and upper breast 
crimson Indian red, occasionally with a trace of orange. Upper 
plumage black, each feather with numerous semi-concentric bars 
of bufif, a terminal ocellus of white surrounded with olive-brown and 
black, and two sub-terminal ocelli of deep maroon red, surrounded 
in the same way as the white. The basal mottlings of black and 
buff are almost entirely concealed, so that the upper plumage 
appears to be a mass of the white and maroon ocelli. The longest 
upper tail-coverts are whitish with narrow edges of olive-brown, 
next to these are black bars and then still bix>ader ones of red-brown 
fading into the white. Tail black, the feathers with irregular 
broken bars of rich buff on the basal thirds. 

Shoulders of wing crimson-red ; bastard wing light brick-red on 
the outer, mottled with black on the inner webs ; wing-ooverts 
like the back ; primaries and outer secondaries brownish black 
with broken buff bat’s, obsolete on the inner webs of the primaries. 

Lower breast and al)domen smoky grey, the centres paler and 
showing up fairly distinctly against the rather darker margins. 
The flanks and thighs with block and buff mottlings and these parts 
with vent, and sometimes the under tail-coverts, are splashed with 
crimson-red. 

Colcmrs of the soft parts . — Iris hazel-brown; bill dark homy, 
commissure and gape paler, and tinged with fleshy; legs dull 
reddish or yellow-brown, becoming brighter and r^der in the 
breeding season; horns bright pale Prussian blue, rarely with a 
verdigids green tinge ; lappet orange-yellow or yellow, palest and 
most yellow on the lower portion, more orange, and also mottled 
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with red on the upper part, and on the orbital skin and cheeks ; on 
the bottom and also half-way up the sides there is a pale blue edging, 
blue veinings ninning in front the edge towards the centre. 

The colouration of lappets and horns probably differs very greatly 
individually, two cock birds which I kept alive for some time 
in a large aviary were quite tinlike one another, although brothers. 
One had the lappet when fully extended orange almost throughout, 
whereas the other bird had it a pale lemon-yellow with a very broad 
edging of blue, 

“ Irides deep brown; orbital skin orange; honis azure; 
lappets brimstone, tinged with blue ; legs and feet light brown, 
tinged pink ’’ (Damant). 

Measurements. — Wing, 260 to 265 mm.; tail, 180 to 220 mm.; 
tarsus, 82 to 94 mm*. ; bill about 16 mm. The horns in the 
breeding season measure a full inch or 26 mm. , and the lappet 
nearly 3 inches or 75 mm. long, by about 30 mm. broad. 

Humo gives the total length as 21-0 to 23-0 inches ; bill from 
gape, 1*3 to 1*4, 

Adult Female. — Whole upper plumage black and nifous, the 
black being in broad bold bars and patches, the rufous in naiTOW 
bars and minute stippling ; in addition nearly all the feathers have 
a V-shaped or crescentic central mark of buff, a few feathers having 
two such marks and others longitudinal marks of the same colour. 
The tail is lighter in general effect, and has the black replaced to a 
great extent by rich rufous ; chin and throat white with brown 
spots, the former almost immaculate ; whole lower surface and 
flanks mottled and stippled with very dark brown, dull rufous and 
greyish white, the latter colour forming distinct spots on many of 
the feathers ; the centre of the abdomen and vent are more greyish 
and uniform in colour, the under tail -coverts rather more richly 
and deeply coloured. 

Colours of soft parts. — Irides pale bluish brown to dark brown ; 
the former colour being almost certainly a sign of immaturity ; bill 
dark horny, commissure, gape and base of lower mandible paler ; 
legs dull fleshy horny, claws darker and browner. 

Measurements. — Wing, 230 to 245 mm.; tail, 155 to 180 mm. ; 
tarsus, about 70 mm* (68 to 73 mm.); bill front about 14-15 mm. 

Youn(j male. — Like the female, changing in the spring to a 
plumage half-way between that of the adult male and female. 

A fine young male which I had in my aviaries in Norih Cachar 
moulted in April-May into the plumage described below. 

Forehead to nape deep glossy black ; lores covered with feathers, 
white near the eye, black, edg^ with reddish next the forehead ; 
a broad supercilium from above the eye red ; nape and hind-neck 
vermiculated brown and black ; a broad band from behind the eye 
and below the supercilium black; ear-coverts dark bn wn with a 
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few white specks ; chin and throat thinly covered with mottled 
white and brown feathers ; lower throat and upper breast as in the 
adult male; lower breast and under plumage like that of the female, 
but with many feathers having their centres more or less grey ; 
the upper plumage is like that of the female, but darker and more 
boldly speckled, many of the feathers of the scapulars and inter- 
scapulars, having dull chestnut-brown eyes and similar eyes scattered 
here and there over the whole of the upper surface. 

Irides dark brown ; legs dull reddish, the rudimentary spui's 
paler ; gular skin dull orange, showing through the feathers ; round 
the lids of the eye livid, and livid fleshy above the eye ; bill horny, 
culmen darker, and base and commissure pale and rather fleshy. 

Butr^ution.—Thia fine Tragopan is found throughout the hills 
South of the Brahmapootra, extending from the Barail Range in 
North Cachar and the Naga Hills Eastwards throughout the 
Patkbi Range into North-West Burma and South- Bastwards 
through Manipur into the Chin Hills, where it is comparatively 
common in certain suitable places. It is restricted to elevations 
between 5,000 feet and 9,000 feet. 

The specimen obtained by Dr. Cran from the Dapla Hills was 
undoubtedly the Northern race of this species, which probably 
connects geographically with the Southern form somewhere in the 
hills to the East of Sadiya. Beebe’s distribution nmp of the 
Tragopans does not give this species sufficient range to the North 
and East. 

NidiHcation . — There is practically nothing on record about the 
breeding of this Tragopan beyond uhat is contained in the notes 
famished by me to Beebe. 

The Breeding Season commences in early April and lasts 
through May, but probably all chicks have hatched off before June ; 
they are thus, as might be expected from the fact of their lower 
habitat, earlier breeders than the other Tragopans. The Angami 
Nagas, who know these birds well, assure me that they alxvays lay 
their eggs in nests in trees, stumps, or even dense thick boshes, but 
never actually on the ground. Most often the nests are placed at a 
height of 6 to 10 feet from the ground, but more rarely as high as 
20 or 25 feet. According to most Nagas, the birds build the whole 
nest themselves, but one of my informants, shrewder than the rest, 
said that the birds usui'ped other birds’ nests and then finished 
them off according to their own taste with additional sticks, twigs, 
leaves and grass. This man also told me that he had taken a nest 
which was merely a platform of sticks and twigs placed on the top 
of a mass of leaves and vegetable rubbish collected in the creepers 
covering an old tree. 

Certainly my own birds in captivity made determined efforts to 
lay their eggs on their perches in the aviaries, a feat of balancing 
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quite beyond their powers. The first egg laid was found by me in 
a pail of water under aperch^ though unfortunately this fact taught 
me nothing; when, however, two more were found, smashed, 
directly underneath the same perch, light dawned on me, and I 
fixed up a suitable box on the perch which was at once adopted by 
the Tragopan, and the fourth egg duly deposited therein. An- 
other egg was laid by another hen in a box fixed about 8 feet from 
the ground in the top of the aviary, although there were other 
boxes on the gi’ound, had the birds cared to avail themselves of 
them. 

The natives say they lay from 2 to 5 eggs, generally only 3 or 4, 
but that they never succeed in hatching and bringing up more 
than two young ones. They also say that the young are qxiite 
capable of getting down from the nest to the ground directly they 
are hatched, and that they can fly well within a w'eek. 

The cock bird’s method of display in a wild state is given turther 
on in this ai*ticle, but I had many opportunities of observing partial 
displays of my tame birds. The most noticeable thing was the 
curious way these Tragopans had — like all the rest of th(‘ genus — 
of suddenly shaking their heads violently, and at the same lime in- 
flating horns and wattle, giving the on-looker the impression that 
the shake released some automatic spring which released the horns, 
Ac. This action was sometimes performed by the bird when 
perched, in which case he generally erected himself as much as 
possible — stood on his toes, more or less, or on the ground when 
he crouched low down. In either case the action was often accom- 
panied by a shivering of the wings, and sometimes led to a partial 
display never completed, as it was always interrupted by some 
other male bird interfering. I noticed the cocks in half plumage 
began this display at least a dozen times to the older bird’s 
once. 

The only eggs which have been recorded are the three above 
referred to, one in the British Museum and one in the Tring 
Museum, both the latter also laid in captivity. 

In shape four of the eggs are broad ovals very little compressed 
at the smaller end, and the fifth, that in the British Museum 
Collection, is a rather narrow oval. The five eggs measure, 
respectively, 59*7 x 42*6 mm. ; 67*8 x 46*4 mm. ; 68*6 x 43*7 
mm. ; 59*0 x 42*8 mm. and 60*9 x 36*5 mm. 

The texture is close and smooth, with a very fine, rather soft 
grain, but practically no gloss. 

The colour is a pale dull buff obsoletely speckled, and freckled 
with chocolate. Both my eggs are much claw-marked and 
scratched by the birds in getting in and out of the nest. The 
eggs are exactly similar to those of melanocepKalus in colour and 
texture, and like them much paler than those of satyra. 
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General habiU. — This bird lives at an altitude conBiderably lower 
than that generally affected by this genus ; 9,000 feet forms its 
upper limit over the greater part of the Barail Range, but it doubt* 
less wanders higher in the Eastern Naga Hills, and the higher 
peaks of the Patkoi Range. On the other hand, it is constantly 
found as low down as 6,000 feet even in summer, and round Fort 
White in the Ohin Hills is common at this elevation. 

As far as I can ascertain, it does not move up and down the hills 
in summer and winter, but is more or less resident at the same ele- 
vation throughout the year. This is doubtless due to the fact that 
nowhere except in the extreme North-East ai*e the hills it frequents 
high enough to come within snow limits. 

It is a bird which keeps much to dense forest and prefers such 
as has thick undergrowth and is of a broken rocky nature. Over 
most of its range it is of a very shy retiring nature, but Venning 
records that in the Chin Hills it is so bold and so stupid that an 
officer was able to knock one over with a stone after he had had 
several shots at it. 

The first occasion on which I ever saw this grand Game-bird was 
described by me in Beebe’s “ Pheasants ”, and so little is known 
of it that I venture to quote this again in full : — 

Although common in parts of the Naga Hill’s Ranges, at 
elevations over 6,000 feet, Blyth’s Tragopan is but a rare 
straggler into the adjoining ranges of North Cachar, and it 
was, therefore, some years after I was firct posted to that dis- 
trict before I came across it in a wild state. 

“ When at last I did see it, the meeting was most unex- 
pected, for at the time I had no idea that this magnificent 
pheasant ever wandei*ed so low as 6,000 feet, the elevation at 
which I was then camping. 

“ The country surrounding my camp was of a very broken 
and rugged character ; the main range of hills, known as the Barail 
Range, running almost due North-East and South-West, and 
having on either side two rapidly flowing hill streams, to the 
West the Jennam and to the East the Jiri. These streams, though 
full of Mahseer, and magnificent from an Isaac-Waltonian point 
of view, were too small, except in their lower reaches, during 
the cold season, even for the use of dug-outs. In the rains, 
on the other hand, they formed mad torrents of muddy water, 
hurling themselves from rock to rock in a blinding spray of 
yellow foam ; or pouring themselves in a headlong tumult over 
\ broken rapids or actual water-falls. Far above these streams 
^ which in the distance look like silver ribbons, towered the 
^vcrests of Mahadeo, Hengmai, Hungrum, and other mountain 
P^aks, narrow spurs jutting from their sides and running down 
infc^ the valleys beneath. At the feet of these mountains the 
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vegetation was most luxurious and massive ; magnificent forest 
trees reared their heads a hundi*ed feet above the scrub and 
jungle which grew below them, but, as one ascended abgve 

4.000 feel, the vegetation began to get more scanty, and from 

6.000 feet upwards, stunted oaks seldom more than 30 feet 
high, formed the principal part of the forest. 

‘‘ Even here, however, the jungle was most lovely, for every 
tree-trunk and eveiy swaying bough was wreathed with 
masses of moss, amongst which nestled orchids of all kinds and 
colours. That beautiful scented orchid, the white snowdrop- 
like C(vh<jyne^ filled the air with its odour, and on every side 
the Dendrohium chrysotoxum and densiflorum show’ed their 
masses of yellow blossom against the vivid green moss. Nor 
was the undergrowth unworthy of the rest of the forest. Here 
and there Jasmine flowej-ed and clambered in wild profusion ; 
here and there were banks of bracken, looking as if impoi^ted 
from some Welsh mountain-side, and everywhere were glades 
of various begonias with their multi-coloured foliage and 
dowel's, and ferns of all kinds, from the most delicate trailing 
maidenhair to palm feims as tall as tlie oaks around thcmi. 

** High up near the crests of one of these mountains ran a 
tiny rill, tinkling and trickling amongst the pebbles of soil laid 
bare during heavy rains, until with many others of its merry 
brethren it lost its identity in the rivers below, 

“ At the edge of this little streamlet 1 lay down amongst 
tlie moss and ferns prepared to watch whatsoever animal life 
might decide to show itself. 

“ Birds of all kinds were numerous and bold, taking little 
notice of the dull clad human watcher. A bevy of Yellow'- 
throated Minivets flew from tree to tree ; the orange and grey 
males constantly uttering their musical notes, as they flitted 
along in their follow-my-leader style from one fine field of 
insect game to another. A pair of Scaly-breasted Wrens 
bustled about over a fallen log, mther shy at first and resenting 
my presence with shrill cries, but soon becoming I'econciled, 
and once more busy collecting material for their nest, hanging 
amongst the moss on a tree near by. Then a flash of trans- 
pai’ent pink, yellow and grey, gliding from one tree-trunk to 
another, told me of the flight of one of the tiny flying lizards, 
and almost urged me to rise and catch it — if I could — but 
laziness triumphed and I remained on my mossy bed. J had 
lain there about an hour, and was almost dozing, lulled by the 
soft breeze and the hum of cicadae and grasshoppere, when a 
chuckling call and a scratching among the undergrowth across 
the stream recalled me to my senses. At first 1 credited this 
call to a Horsfield’s Kalij Pheasant, though these are rare at 
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this elevation, but presently a richly-coloured bi‘owu bird 
made its way into the opeli space. This bird, I saw at a 
glance, was no hen Kali], for even at the distance it then was, 
1 could see, without using my glasses, that the feathers were 
marked with broad striae or bands of colour darker than the 
rest. I had, however, never seen a hen Tragopan, and could 
not recognise what it was until she was follow^ by her mate, 
and a magnificent male specimen of Blyth's Tragopan, re- 
splendent in his crimson glory, burst upon my view. 

•*For a few minutes the two birds, male and female, 
scratched about the hillside just like a pair of barn-door fowls, 
now and then picking up an insect disturbed from under the 
pebbles, or seizing a grasshopper from the scraps of herbage 
scattered about over the bare ground. But presently, ceasing 
to take any interest in the abundant food all about him, the 
cock bird began to attempt to attract the attention of the hen 
by all sorts of antics and displays. At fii*8t he merely came 
up to her and bowed and scraped with his wings slightly 
raised, and his purple-blue horns fully dilated and projecting 
forward. Then seeing that she took no notice, he depressed 
his wings and walked slowly round her, nodding violently 
as he walked, and swelling out his throat and breast, the feathers 
of which were ruffled and standing almost on end. After a 
short time of this ineffectual display, he once more stopped in 
front of the hen, and standing still, leaned forward until his 
breast almost, or quite, touched the ground ; he then extended 
both his wings, so that their upper portions faced the same 
way as his head, and stood thus for some seconds — a blaze of 
deep crimson, with his weirdly shaped horns quivering with 
excitement, and his wattle displayed to the fullest possible 
extent. Then suddenly his feathers collapsed, his horns nearly 
disappeared ; he held himself erect, and once more quietly 
commenced to scratch and feed, until he and his mate shortly 
disappeared into the adjoining forest. 

** As far as I could see, the hen bird took little or no 
interest in the display of the mde, and continued serenely 
feeding all the time it was going on, but this was perhaps only 
a lady-like way of inducing him to exert himself to the utter- 
most. Both birds constantly uttered a soft, chuckling note, 
and now and then the cock bird gave a loud qhiavik. 

1 have had a great many of these birds in confinement, 
and found them — once they had settled down — very easy to 
keep. They were almost omnivorous in their diet, and would 
eat any sort of grain, many kinds of green food, and any 
insects, small reptiles, etc., which I could procure for them. 
The males were rather quarrelsome, more especially during 
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the breeding season, but they seldom did one another much 
harm, the weaker bird promptly apologising and retiring to a 
distant part of the aviarj", whilst the stronger was quite 
content to strut around, and proclaim in loud quawke what 
he would have done had it ever come to a fight. 

** The cocks hail a magnificent loud clanging, almost 
trumpet-like call which they uttered only at daybreak during 
the breeding season ; it was rather like a mild and musical call 
of a Peafow’l, but shorter and not nearly so harsh. 

** The Nagas, especially the Angamis, are adepts at catching 
these Tragopans in nooses, and on one occasion I had no less 
than 30 of these beautiful birds brought to me.” 

Mr, J, P. Mills, of the Indian Civil Service, sends me the fol- 
lowing interesting notes on this Tragopan from Mokokchuug in the 
Naga Hills ; — 

This Tragopan inhabits evergreen forest at about 6,000 feet 
and over, going about in the non-breeding season, in small 
parties which may number as many as four or five. The call 
in unmistakable, sounding something between a bleat and a 
loitd **mi-a-ou.” It runs well but does not readily fly. Its 
diet consists largely of flies, small leaves and shoots and one 
which I had in captivity could only bo induced to eat mustard 
leaves (the btuflf Goorkhas call lai-^patta^ which 1 expect you 
know). It stands oaj)tivity very badly and soon loses condi- 
tion, even if it does not die of shock within an hou'* or two 
of being caught. 

“ The Serna Nagas call it aqhah ” and the Chang Nagas 
“ Aogho ” which means “ The foolish bird,” Certainly, it 
seems to act up to its name for the Changs catch it os follows : 
A man goes through a likely piece of jungle chopping occasion- 
ally at a tree with his dao as he wanders along. If a 
Tragopan is anywhere near it promptly replies to the sound, 
for it is their custom to call whenever they hear any unusual 
sound. The man theti chops lumps of bark and wood of the 
tree and arranges snares in a circle all round it. Flies 
promptly comes in numbers to suck up the fresh sap and the 
Tragopans are attracted in trees by the flies, and in attempt- 
ing to catch them are themselves caught in the nooses. Tra- 
gopans are very conservative in keeping regularly to certain 
runs in the forest, and both Sernas and Changs take advantage 
of this to noose them in the runnings they most frequent,” 

Tragopan blythi molesworthi. 

The Tibetan Tragopan. 

Tragopan hfgthi moleitoorthi — Stuart Bakst, Bull. B.O.O., xxxv. p. 18 
(1914) (Tibet). Bailey, Journal, B. N. H. Soo., xxiv, p. 76 (1915) (Tso-La 
Tawauf). Beebe, Pheasants, i. p. 86 (1919). 
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Tragopan Ugthi — Crftu, Str. Feath.| x* p. 524. 

VERNACULAR NAME^Bop (Tihett^n). 

Deecfiption — Adult Male, — Differs from Tragopan hlythi hlyihi in 
having the whole upper parts much darker in general tint, the 
rufous spots much browner and the buff vermiculations narrower 
and less distinct ; the white spots are smaller, though equally 
numerous. Below, the red of the breast is condnod to a compara- 
tively narrow gorget, descending only a short way below the neck 
on to the breast, and the whole of the rest of the lower parts are 
much paler than in Tragopan blythi bhjthiy the pale centres of the 
feathers hardly showing at all in contrast with the surrounding 
parts. 

Both legs show powerful, but blunt short spurs, about 10 mm. 
in length. 

Total length about 530 mm.; wing, 250 mm.; tail, 195 mm.; 
tarsus, 76 mm.; middle toe and claw, the same; bill from front 
abojt 19 ram. 

Female — U nknown. 

Distribution. — The type of this sub-species was obtained by 
Gapt. Molesworth, after whom it is named, at the 'J'se-La, 
Tawang, Tibet, in the mountains due North of the Dibrugarh 
District of Assam, rather further East than the point shown in 
Beebe’s map of the Tragopan’s distribution. 

It IS probable that it extends along the mountains at from 
6,000 to 10,000 or 12,000 feet, from Bhutan to the Brahmapootra 
on the East, forming a Northern race of blytfii, and divided from 
it on the South and East by that river. The bird obtained by 
Gran from the Dafla Hills and recorded in “ Stray Feathers must 
have been this sub-species, and officers and others of the Mishmi 
Expeditions of 1911-12 frequently came across a Tragopan which 
must also have been the same. 

Nid%ficaiion. — Nothing known. 

Oeveral Habits, — As far as we know at present, the Tibetan 
Tragopan inhabits much the same country and forest as its nearest 
relations. Molesw^orth obtained it at about 8,000 feet, and in the 
Mishmi Hills it was seen at about 9,000 to 10,000 feet on several 
occasions. It is, perhaps, a bird of higher altitudes than the 
Grey-bellied Tragopan, for the Abors told me that it never came 
below a ridge of hills running well over 7,000 feet, and they said 
that Sclater’s Monal and this Tragopan inhabited the same 
forests and the one came no lower down than the other. 

Colonel J. Ohatterton came across them more than once, and told 
me that though they kept to the thickest undergrowth, and were 
very hard to get a glimpse of, they were not shy, but would 
continue to feed and scratch about within a few yards of one almost 
immediately after they had been first disturbed. 
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TRA(iOPAN TEMMINCKI. 

Temminck^s Trafiapan, 

Satym tnnminckti,--J. 0. Gray, 111. Incl. Zool. i., pi. 50 (1830-32). 

Traffopan tpmmincki\ — Bonn. P.Z.S. 1834, p. 33. Ogilvie-Grant, Cat. 
Birds B. M., xxii. p. 276 (1803) ; id. Hand-B. Gamo-B. 1, p. 227 (1805) ; 
Oates, Man. Gamo-B. 1, p. 251 (1898) ; id. Cat. li^ggs B. M. 1, p. 61 
(1901); Ghigi Keiid. Acc. Bologna (5), x. pp. 403-404 (1003); St. 
Quinton, Aviciilt Mag. now series 1, p. 06 (1903); id. iv. pp. 192, 284 (1906) ; 
Baker, J. B. N. H. Soc., xviii. p. 753 (1008) (Sadono Hill Tracts, Pansong 
Pass), OatoB, J, B. H. N. Soo , xix. p. 260 (1000) (Sadono). Ingram, 
Nov. /ool,, XIX p. 270 (1912) (Yunnan). Thayor and Bangs, Mem. Comp. 
Zool. Harvard Coll., xl. No. 4, p. 140 (1012); Fangsheu, Hupeh and 
Washan (W, Szeehueu). Bailey, J. B. N. H, Soc., xxiv. p. 76 (1915) 
(S. Tibet). 

Cenornis f<*7/iwtncA-i,-“Gray, Gen. H. hi. p. 499 (1845). Blyth, Cat. Mus. 
Asiat. Soc. p. 240 (1840); Swinh., P.Z.S., 1863, p. 307. Sclater, List. Phas. 
p. 11, pi. 11. (1863) (China). Gould, B. Asia, vii. pi. 46 (1860). Solater, 
P.Z.S., 1870, p. 164 (N. and E. Szechuon to C. China). David., N. Arch. 
Mus. Bull. vii. p. II (1871) (Szechuon). Swinh., P. Z. S., 1871, p. 399 
(W. China). Elliot, Mon. Phas. 1, pi. 21 (1872). David, and Oustal. Ois 
Chine, p. 118, pi. 112 (1877) (8. W. China to S. Shensi); Hume. Sir. Feath. 
viii. p. 201 (1870) (Mishmi Hills). Sclater, P.Z.S., 1870, p. 1 17, pi. viii. 
flg. 3. Seebohm, Ibis, 1801, p. 370 (W. Szochuen) Gurney. Ibis, 1899, 
p, 40. Beebe Pheasants, i. p. 87 (1819). 

VERNACULAR NAMES.— {Tibetany, Oua-Oua-ky; ^Ko-ky ; 
Kiao-ky ; Sin-tsiou-ky ; Tso-ohe {Chirutse ). 

Description — Adult Male. — Forehead, loros, anterior crest, ear- 
coverts and sides of head, and feathers surrounding bare gular 
skin black. Posterior crest and centre of crown and nape, neck, 
extreme upper back and upper breast deep orang(3 red, changing 
into crimson maroon or raaroon-red on back, rump and upper 
shorter tail-coverts. These latter parts with ocelli of pure grey 
surrounded with lilack ; longer tail-coverts dull pale red, the 
centres paler and greyish, and the tips darker and more richly 
i*ed. All the feathers from upper back to the longest tail-coverts 
have the bases mottled blackish bi'own and buff, showing through 
the maroon here and there where the feathers are disarranged. 
Tail buft*, witli broad, deep brown bar at end, and with numerous 
narrower bars and mottlings of the same ; a nifous tinge is also 
present on the buff in most cases. 

Wing-coverts like the back, but with larger ocelli ; edge of wing 
and bastard wing light brick-red; quills brown, barred and mottled, 
especially on th^ outer webs with rufous, changing to pale buff on 
the secondaries ; on the innermost secondaries there are ocelli, 
like those on tlie wing-coverts, but larger and more ill-defined ; * 

there is also a certain amount of red splashing, 

/ 

♦The translaliion of those immes are roughly: 4 angle -fowl, Homod-fowl, 
staned-fowl, and^ng-lifc-fowl. 
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Below the orange-red of the foi*eneck changes into Indian red 
again paling on the posterior flanks and thighs and under tail- 
coverts, whilst the vent and centre of the abdomen is an almost 
yellowish red. The whole of the under surface feafhei*s have th^ir 
centres grey in clear cut distinct oval markings. 

Colouro of soft jtaris . — “ Mandibles black, pale towards the 
tips ; fleshy horns, and facial area blue ; gular lappet deep purplish 
blue, with margins and indentations deep salmon ; legs and feet 
pink or reddish, deeper in colour at the breeding season. (Beebe). 

“ The bird had two horns, each about 1 J-in. long of a light 
peacock blue colour and a pouch upder his throat, 3^ to 4 inche^ 
long of the same colour, mottled over with reddish yellow spots, 
about i" in diameter.*^ (W. Scott). 

Meastirmenta.- 'yimg, 225 to 263 mm., average 36 birds, 242 
mm. ; tail, 185 to 230, average 215 mm.; tarsus 70 to 80 mm.; 
bill from front about 15 to l6 mm. 

Beebe gives the tail as averaging 215 mm., and ^^ing 251 mm. 

Weight, 3^ lbs. (Bailey). 

Adult Femalr , — The females vaiy in general tint, from dark rich 
gi*ey-br()wn to a quite bright rufous-brown, and vary in this 
respect far more — apprnvntly — than the females of any of the other 
Tragopans. 

The whole of the upper parts are mottled w ith velvety black and 
dull to bright lufous, whilst on the wing-coverts, scapulai’s and 
back there are numerous ari^ow-shaped marks varying from wliit(' 
or pale grey to bright cream-buff; on the necks the palest markings 
are obsolete, and on the centre of the crowm, which is darker than 
elsewhere, these central streaks become longitudinal and spatulate 
in shape. The tail is like the back, but the markings form broken 
irregular bars. 

Below the chin and throat are more or leas immaculate and vai \ 
from smoky white to a rather rich buff; the front and sides of the 
neck are buff or rufous, each feathei edged wnth black ; the breast 
is much mottled with black or dark brown and fulvous, the feathei’s 
wdth whitish centres ; towaixis the abdomen the general colour 
becomes paler, and the w hite central spots purer w^hite and moie 
definite ; the abdomen, vent, thighs and under tail-coverts are the 
same, but with the mottling, finer, paler and duller. 

The rango of variation in general tone in the low’er parts is 
quite as great as in the upper, some specimens appearing brown or 
grey-brown and others quite a bright fen-uginous. 

Colottrs of soft •parts . — Legs dull pale homy-brown or fleshy- 
browm ; hides dark brown ; bill dark brown, paler at tip. 

Measurements. — Wing, 220 to 230 mm., average 224 mm.; tail, 
180 to 205 mm., average 194 mm. ; tarsus, 65 t4 74 mm. ; bill at 
front about 14-15 mm. 
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r/wj Younrj Male is similar to the female, but according to Beebe, 
“ very rarely do we find an individual clad in the full, 
dull, female-like plumage, but almost always the head and 
neck are far ahead of the body plumage. When this full 

* immature garb is attained, we find the head and neck to be 
clad in dull brow n feathers^, those of the crow^i with few or no 
markings, while the chin and throat are streaked with white. 
By far the more usual plumage of the first year male is a black 
crown more or less tinged wdtli brown and dull red. Around 
the neck as in welauocpffhaluii w^e find a bright collar, dull 
orange-crimson at the })ar*k, and usually orange-yellow across 
the throat.** 

TJie Chick in down. — Lores, crow'ii, bright rufous-brown, chang- 
ing to darker chestnut-browui on back and tail tuft; circle 
round eye, sides of neck and ear- coverts blighter pale fulvous ruf- 
ous; below pale dull fulvous; wing-coveits like the back, quills 
and greater coverts dark brown, mottled and barred with light 
rufous and black. 

Distribution. — In the extreme West of its ra,ng{% this form meets 
and is found in the same area as Trafjcqfait bh/thi, ovei lapping the 
true hlj/fhi in the Chin Hills, and the? sub-species molesworthi in 
youth-Eastern Tibet. Thence it extends through Yunnan and the 
Kacliiii Hills, Sadiya, ifishmi Hills and the Tibetan Mountains 
Noithwards through Ta-tsieu-lu, Szechuan, Shensi, Hupeh, as far 
East as the Mountains North-East of Hankow . 

'rhe distribution as given by Beebe requires considerable exten- 
sion to the North-West, North of the Brahmapootra Biver. 

Major E, M. Bailey records it as common on the Upper Dibang 
Vallc»y and the Tsanpo Valley. 

Mr. W. Scott was the first person to find this handsome bird 
within our limits, obtaining a skin at Sadono. Since then numer- 
ous other specimens have been obtained in Yunnan and in the hills 
and mountains boi*deriug Assam on the North. 

NuU/ication. — There is practically nothing on record about the 
breeding of this bird in a state of nature. I'here are 6 eggs in the 
British Museum from Ta-tsien-lu, said to be a single clutch, though 
they look more like two, and any number of eggs laid in captivity. 
I have also 3 eggs, a complete clutch, of well-incubated eggs 
obtained through Schluter from some French missionaries taken at 
Shensi, Peling Mountain. These w^ere taken on the 23rd May 
1891, I am informed, fi*om a stick nest in a fir-tree, but 1 have 
been unable to elicit any further details. 

Judging from its breeding in captivity, the season commences 
in April, and lasts through May into early June, and the usual 
number of eggs laid is 2 or 3, the former more often than the latter* 
As with all other birds, a hen may be induced to lay a large 
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number of eggs if they are taken away as soon as laid, but this 
means nothing. 

The bi*eeding area seems to be at an elevation between 7,000 and 
10,000 feet, and the type of country much the same as that fre- 
quented by other birds of this genus. The period of incubation is 
said to be 27 days. 

As this is by tar the most common of all the Tragopans in capth 
vity, there is a groat deal on record about the displays indulged in 
by the cock diiring the breeding season. Ilie many descriptions 
are well summarised by Beebe, who writes : 

As the breeding season approaches and the loud chal- 
lenge cries have remained unanswered, the cock commences 
actual display. The principal preliminary overtures may be 
described as follows : — 

1 . “A slow stately walk about the female, the wing 
toward her lowered and pai-tl}’^ spread, the shoulder on the 
further side raised, the body being thus Hattened, with much 
of the upper plumage in view. 

2. “A sudden rush with paitly spread wings, with or 
without the erecting of the horns, or the wattle or both. 

3. In the touUeiimnble ot the climax, the bird sud- 
denly ceases its stately gait, the plumage of most of the 
lower parts ib fluffed out ; the half-spread, drooping wings 
move slowly, with wrist edges well out from the body and 
tips pressed inwards and downwards; the ht^ad and neck 
vibrating spasmodically, until the horns and wattle flash 
out to their utmost. This last touch gives to the Tragopan 
an indescribable appearance ; from beautiful it becomes 
gaudy ; from an excitt‘d half-<Touching bird it changes 
to a grotesque, painted creature, and before one knows 
whether to admire or merely marvel, the moment has passed,, 
the horns and wattle contract, the toatliers settle, and after 
a moment the Tragopan walks oflV 

I'he eggs are in texture, shape and colour like those of T, hlythi, 
but are dulli^r, dirtier-looking eggs, paler in the ground colour and 
more distinctly mottled and blotched or spotted witli dingy 
yellowish brown and dull violet. The number of blotches, &c., vary 
considerably, in one they are practically absent, in most rather 
numerous, whilst in some they run into one another and cover most 
of the egg. 

My 3 wild-laid eggs measure 54*1 x 41 ‘4 mm.; 53-(i x 40*8 
mm. ; 53*4 x 40*7 mm. respectively. 

17 eggs in the British and Tring Museum laid in captivity and 
12 others I have been able to examine, measure in length between 
50*5 X 40*5 and 57*1 x 41*1 mm., and in breadth between 
52*6 X 35*8 and 65*2 x 41*8 mm. 
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Beebe records an egg only 37 nim. in breadth and his other 
measurements also fall witliin the limits given above. 

General Habits. — P^re David records that this Tragopan “ lives a 
solitary life in the wooded mountains, seldom leaving the thick 
cover, and feeding on seeds, fruits and leaves. Its cry is very 
loud, and most nearly imitated by the syllable oua two or three 
times rc^peated, whence its (/hinese name Oua^ua-ki/^ but it is 
also called Ko-ky, or Kiao-ky, meaning Ilorned-Fowl, and Sin- 
tsiou-ky, or Starred-Fowl, on account of the gre)^ 8j>ot8 adorning 
the plumage. The flesh is said to be capital eating. I am 
informed that this bird is not met. with under about 10,000 feet 
above the sea level.” 

K. H. Wilson, in his most interesting book, A Naturalist in 
Western China”, writes : 

This strikingly handsome bird is fairly common in parts ol 
Western Hupeh and Western Szechuan, between 4,000 and 9,000 
feet altitude, frequenting woods and shrub-clad country. It pre- 
fers steep mountain slopes, covtnvd with aboresccnit vegetation, and 
in summer, when the foliage is on the trees, is most diflicult to 
And. In winter it may occasionally be surprised, early in the 
morning or evening near Ihe margins of cultivation and close to 
thick cover. Like all the woodland pheasants, these birds will 
only take wing when hard pressed and usually aftbrd only a 
chance snapshot. A heavy bird^ the Tragopan flics almost at 
the speed of an ordinary pheasant, and always makes straight for 
dense brush or timber’. The Chinese entrap them alive in the 
same way they do the Golden and Amherst Pheasants. They are 
esteemed highly as pets, and they sell for from 3 to 5 ounces of 
silver each, — a high price in these regions. The markings on the 
wattle are supposed to resiunble the Chinese character for longc- 
vitj^, hence the common name Tso-chi. They are regarded 
as birds of good omen, bringing good luck and long life 
to their fortunate ownei*s. Every year numbers are brought 
down to Ichang for sale, where they find ready purchasers. 
In the mountains they apparently adapt themselves to captivity 
but in the Yangtze Valley proper the climate is too hot for them. 

The short tail and heavy body make the birds appcjar heavy 
in flight, and shooting them would be moderately easy did one but 
get fair chances. The Tragopan is a good table bird, but to 
shoot them for this purpose alone would be gross scandalism. 
l^hey feed on grain and berries, and are especially fond of the fruits 
of the Cotoneaster and allied shrubs, and of maize. South of 
Ichang this bird is much rarer than in the mountains North- 
West of this town, and in Western Szechuan. ” 

In Yunnan Beebe found them in what he calls most unintei*- 
esting country, the forest being stunted Rhododendron mixed with 
bamboo stubble. 
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ITie crop of a bird examined by him was full of vegetable matter — 
apparently shoots and buds — and insects, amongst which latter two 
spiders were recognisabh^. 

Tragopan caroti. 

GaboVs Traifopon, 

Cenornts Goiikl, P.Z.S., 3857, p. 161 (China); id. Birds As. 

ii-vii. p. 48 (1868) ; Swinh., P.Z.S., 1868, p. 807; 8olat., List, of Phas., p, 11. 
(1863) (? China) ; Swinh , Ibis, 1866, p. 860 (Hills of Quang-si P) ; Solat 
P.Z.S., 1870. p. 164; Swinh., P.Z.S.. 1871, p. 399 ; Salvad., P.Z.S. 1871, 
p. 696 ; Klliot, Mon. Phas. 1 pi. 25 (1872) ; David and Oustal. Ois. Chine, 
p. 419, pi. iii., 1877 (Mts. between Fokion and Kiang-si) ; Pickett and La 
Touche, Ibis, 1898,'p. 833 (Fohkien) ; La Touche, Ibis, 1899,p. 49 (Fohkien) ; 
Rickett, Ibis, 1900, p. 69 (Fohkien); La Touche and Riekett, Ibis, 1906 
p. 68 ^Fohkien) ; Touche, Ibis, 1918, p. 281 (Description of Nestling). 

Cfitiomis modfstus, — David, M.S., David and Oustal., Ois, Chine, p. 419 
(1877). 

Traffopan mhoti, — Ogilvie-Orant, Oat. Birds B.M. ii.-xxii. p. 277 (1893) 
id. Hand-B Game-B. 1, p. 229 (1896) ; La Touche, Ibis, 1900, pp. 29-30 
(Eggs described and colours of soft parts of male and female) ; St. Quintin, 
Avioult. Mag. new series 1, p. 96 (1903) (Incubation in captivity); Ghigi, 
Rend. Acc. Bologna (6) x. p. 402, tav. ii. (1903) ; Boebe, Pheasants, i. p. 99 
(1919). 

VBRNACVLAlt Tu-shou-chi 


(To he eonihiveil,) 


SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY. 
No. XVIII — (continued). 

Reports on the House Rats of India, Burma, and Ceylon. 

IJY 

Martin A. C. Hinton. 

Part IV. 

(Continued fro'm page 725 of thie Volume,) 



TABLE I (t). — Measureineat& of Skulk of ludiau Members of RnUn^s raff us group (in Millimetres) — conid. 
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TABLE II (a). 



liali'M rattua N<m- Asiatic. 


BaRm raUus tislm. 



It. laMua 

R. aUxnndrl^ 
nu8. Spain. 

R. fmgivomSt 
('ypruH. 

l^ashok. 

Sikkim 

•fi 

1 

§ 

ulexaiulrhius, 
rft frugtvorua. 

Whito 

bolliod. 

Slaty 

bellied. 

(other 

localities). 

1 


No. of 
SkullK 

23 

S 

4 

.5 

■» 

4 

1 

1 

37'5‘-"45 

38- 4— 42-1 

40*2 43 

36-8— 38-9 

36> 39*8 

37‘,*t_40-2 

40*8 


40*5 

40 

41-8 

37*8 

37*7 

38*4 



100 

100 

IM 

100 

100 

100 

100 

2 

104-108 

104—107 

100-107 

105—107 

100—109 

103-106 

106*5 


106 

105*6 

106*7 

106*1 

107-4 

104 


3 

48*6- 53-9 

48* 6-63* 9 

49*0^ 53*1 

51*3-54*2 

52*7~54*2 

51*9 -'4*1 



50*9 

51.1 

51*8 

82.6 

53*3 

53 

49*8 

1 

13-8.-16-9 

14*1—15*9 

14*4-16*4 

14*4r-15*4 

14*8- -15*0 

14*5—15*7 



15 

15*2 

14*9 

14*9 

15*2 

15 

14*7 

0 

35*4— 43*8 

38*5—42*4 

40*3-41*1 

40*1—43*1 

40*6-44*2 

40*4—43*1 



40*1 

40.7 

40*7 

41*8 

42*4 

41*7 

40 

(> 

31-1- 3S-2 

33—38*2 

3.V2-36-4 

35*5—38*5 

34*2- .38*7 

34*3-39*2 



34*8 

35*6 

3'5‘8 

36-3 1 

36*9 

36*8 

35*5 

7 

• t • • 

29*7—33*3 

30*2—33*3 

30*6— ;^4‘8 

30*8-34*7 

29*9—34*6 




31*1 

32 

32*6 

32*6 

32*6 

30*9 

8 

37-8-42-6 

37*8^-41*6 

38' i— 40-7 

30*0 -42*4 

40*4—41*7 

40 — 41-B 



40*3 

40*1 

39*8 

40-8 

41*1 

40*5 

.... 

9 

22 •8-20*2 

23*3-25*4 

23*7- 24*4 

23-4 25 

23*8—25*4 

23*1—25*7 



24 

24*1 

24*1 

24*2 

24*8 

24*2 

24 

10 

45-8— 48*9 

45*8- 48*6 

46*4—48*3 

44*2 -45 

43*9-44*8 

43-9—47*8 



47*4 

47*2 

47*3 

44*7 

44*4 

45*5 

‘ 45*3 

n 

25-1— 28*4 

26*7—28*4 

25*1—27*7 1 

24*9 27*4 1 

26 —27*0 

26 —27*3 



27*1 

27*4 

26*6 i 

26*6 

26*8 

26*7 

27*7 

12 

33.Ck--^-7 

36*7—30*8 

37-4-^39-2 1 

38*1— .39*9 

36*6— 3iJ*5 

37*1—38*7 

39*2 

1 

38*1 

38*4 

38*1 

39*2 

38*4 

37*9 

I 

13 

9-4 -12*4 

9*75—11*5 

9*9-10*5 

10*25--11*35 

9*5--n*l 

9*9—10*7 



10.55 

10*4 

10*3 

10*7 

10*3 

10*4 

10*3 

14 

65*3—67*5 

55*5 -57 

55*3— 56*0 

57*5—59 ' 

57—58*7 

56*7—69 

57*6 


56*1 

56*1 

56*1 

58*2 

57*8 

58*1 

15 

26*3—28*3 

27*1—28*3 

20*1—27*8 

27*5—28*6 

20*1 --28*4 

26*2—28*7 



27*2 

27*7 

26*9 

28*1 

27*5 

27*6 

27*4 

16 

17*1—20 

17*1—18*8 : 

18*4—19*9 

18-19*3 

17*7— 20*1 

17*9— 19*6 

1 


18*6 

17*9 

18*9 

18*7 

19 

18*9 

19*6 

1 

17 

62—7*7 

5*6— 7*3 

0 7*7 

5*l&-6*45 

5*8-6*6 

5*3-6*4 

5*9 


6*3 

6*3 

6*6 

6 

6 

5*8 

18 

17*5— 20*3 

18—19*9 

17*5—19*5 

18*8^-19*6 

17*7—10*8 

18*7—19*3 

18*1 


18*6 

18*9 

18*3 

19*1 

18*9 

18*9 

19 

9*7- 11*3 

10*3—10*9 

10*2— 10-7 

10*8—12*1 

11*1 43*3 

10*7—11*7 

11*3 


10*45 

10*6 

10 5 

11*4 

11*8 

11*2 

20 

13*6—17*3 

14* 3-10- 7 

15*8—16*7 

16*2—18*7 

17*6—20*3 

16*8-17*9 

17*2 


15*8 

15*4 

16*1 

17*8 

18 9 

17*2 

5 

too 

100 

100 

100 

100 

100 


7 

.... 

72—81*1 

79-82 

74.4-80*7 

71*3—80*8 

74-88*4 

H 



77*5 

80*5 

77*5 

77 

78*3 
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TABLE II (6). 



Raitus rattua 

Rattus ratiuH 





bhotia. 

arboreus. 

Rahua rati u a 

Rattus rattus 

Rattua rattua 

, 



mrbadm. 

yirt ttais. 

aatarre. 

§ 

Hasimara 

Bihar 



1 

Bhutan. 

and Orissa. 




1 

ft 

No. of 

- 


— 


w 

Skiill«» : — 

8 

8 

7 

4 

4 

1 

35-1 38*9 

38*3 40*3 

36 9 40*5 

34 4 .* 39*2 

39*3 40*1 

37-4 

39*5 

38*4 

37*1 

39 7 


100 

100 

100 

100 

100 

2 

10,) -108*5 

101 lOG 

lO.V 106*5 

105.5 108*6 

106*")-^ 108 


106’7 

105 

105*7 

106*5 

107*6 

3 

,70*4^ 53 -G 

49 -G 53*9 

48*7 51*2 

.'>0 3 .t0*8 

49*1. 50*4 


52 

52 - 1 

SOI 

50*6 

49*8 

4 

13*8- IG*1 

14*1. 1G*2 

14.3- 16 

14*8- 16*6 

14*.V 14*8 


14‘8 

15 

15*4 

15*7 

14*7 

5 

41-4— 43'(1 

40*1-42*3 

39 43.4 

40*9-42*5 

42 42*9 


42-2 

41 3 

41*1 

41*7 

42*4 

G 

35-2-3S-3 

32' 5 - 36' 8 

33 1 -39 

34*G 37*8 

39- 39*8 


37 

35*5 

36*7 

36.2 

39*3 

7 

30*<V 35*6 

29-2 -31-3 

28*6. 36*9 

so-.') 32-2 

31 • 3 33 - 6 


33 

30*7(1) 

32*5 

31*1 

32*6 

« 

40*9-41*9 

38-1- 41 '5 

39*2. 42*1 

39*6 41*2 

39*2- 41 


41*3 

40*3 

40*5 

40 

40*2 

9 

23*4—25*7 

23*2-25*1 

22*7. 26*1 

23*5.^ 24*7 

22*6^ 24*6 


24*6 

24*1 

24 2 

24*1 

23*8 

10 

43*7 45*6 

46 47*2 

45*1 48*1 

45*5 46*9 

41 45 


44*8 

46*6 

46*5 

46*2 

44 5 

11 

26*1- 27 

20*2 27*8 

26*4—28*1 

20*7- 27*7 

25*2-26*7 


26*5 

27*2 

27*4 

27*2 

25*9 

12 

37.r,_40.5 

30*6 39*2 

,37*3 39 

37 G 39*4 

37*5.-39*4 


38*6 

38 

38 1 

38*4 

38*6 

13 

9*7 11 

10-7— 11*3 

9G.> 11*5 

9*9 10*7 

9*6 10*2 


10*4 

10*9 

10*7 

10*4 

9*95 

14 

57.4^-58*8 

67. 68*8 

65*1 57 6 

55*9 .57*8 

58*3 59*2 


58*1 

57*6 

56*4 

56*7 

58*6 

15 

25*8- 29*1 

27 -29*5 

1 27- 29 

2G-0 28*4 

27*6 29*4 


26*9 

28*3 

27*7 

27*5 

'28*5 

16 

18.3-21.5 

18*9 20*5 

18*2 20*1 

19*1.-21 

19*5 21*S 


19*4 

19*8 

19*3 

20*5 

20*3 

17 

5*4.-6*r)6 

5*1— 7*2 

6*6- 0*95 

6*4 ^7*25 

6*85-8*15 


5*8 

6*4 

6*8 

6*9 

7 45 

18 

17*7-19*3 

17*0 19*1 

17*7—20 

17 7—18*6 

17—17*8 


18*7 

18*2 

18*6 

18*2 

17*3 

10 

10. 12.6 

10*1—11*7 

9*9.^ 10*9 

10*2. -10*75 

9*75—10*6 


11*45 

10*8 

10*5 

10 45 

10 

20 

17*5^ 19*2 

16*1—17*3 

15*5^ 17*6 

16*8- 18 

16*6 -17*8 


18*5 

16*3 

16*4 

16*6 

17*4 * 

5 

100 

100 

100 

100 

100 

7 

73*8—86*1 

73. 76*8 

73*4—85*1 

69*7—78*1 

73*3 79*9 


78*2 

74*4(2) ^ 

78*9 

74*7 

76*8 


( l) 0 range between 3i 31 .3. (2) ff laugo eeri 73 & 74* 1. 
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TABLE II (c). 






Raltua ratios wrovghtonu 




d 

o 

‘S 

Dharwar. 

N. Mysore 

S.&E. 

Coorg. 

Coonor. 

Travanooro. 


a 

§ 

a 



andKanara. 

Mysore. 






No. of 









Skulls • 

2 

4 

3 

2 


3 

6 

1 




38 - 9 — 40-2 

38 * 6 - 40*9 



36 — 39*4 

30 * 1 - 38*6 


1 

37-7 

37 

39-4 

39.9 

38*6 

43*2 

38 

37*4 

36-9 


IM 

too 

100 

109 

100 

100 

I 0 « 

100 

100 




106 * 6 - 107 

105—106 



106 — 107*5 

107—109 


2 

107 

107 

106*5 

105*5 

106 

106 

ie 6 « 

107*4 

105*6 




49 - 1--61 

48 * 9 — 50*1 



49 7— 63 

49 * 8 - 52*3 


3 

61*8 

52*2 

50*2 

49*3 

48*2 

49*1 

51*4 

61-3 

60 




14 * 7 — 16*4 

14 * 7 — 15*4 



15 - 15*9 

14 * 5 — 16*5 


4 

13-1 

16*2 

15*6 

15.1 

lB -6 

16*1 

15*5 

15*5 

16*2 




39 0 — 41- 1 

38 - 4 — 40'5 



41 - 1-42 

41 * 1 - 43*4 


5 

42-2 

44*1 

40*3 

39*2 

40-7 

40-8 

41*3 

42*5 

42 



34 * 9 - 38*6 

33 * 7-36 



36 - t )-' 36-7 

36 * 3-40 


6 

38-2 

39*8 

36*4 

34*9 

35-5 

36*9 

36-3 

38*3 

37*9 




3 l - 4 - 33 'C 

30 - 31-6 



32 - 35*3 

32 - 1—36 


7 

33*2 

34*3 

32*4 

30-8 

31-6 

30*1 

33 1 

34*3 

34*1 




39 * 4 ~-- 40*9 

38 - 9-40 3 



40*6 * 41*1 

37 . 4 - 41-6 


8 

42-2 

42*7 

40*1 

39*7 

39*9 

39-8 

40*8 

40 2 

39*5 




22 * 5 - 23*9 

23 - 8 — 24' 3 



24 * 1 - 25*5 

23 * 7 - 25*8 


9 

24-2 

26*4 

23*2 

24 1 

23-3 

23-4 

24*9 

25 

24*7 




40 * 5-47 

47 * 4 — 48*1 



47 * 2 -- 47*8 

46 * 3 - 47*2 


10 

47-8 

46 

46*7 

47*6 

46*1 

44*9 

47*4 

46*9 

46*9 




26 * 9 - 27*1 

27 - 3 -^ 27*6 



26 * 6 - 28*4 

26 * 3 — 27*9 


11 

28-7 

25*7 

27 

27*4 

26*2 

25*5 

27*6 

27*1 

28*2 




37 * 9 - - 38*6 

37 * 2 — 38*9 i 



37 * 7 — 39*8 

36 * 9 - 39*9 


12 

38-2 

38*7 

38*1 

37.8 

39*4 

39*1 

38*5 

38*7 

38*2 




10 - 10*6 

9 * 3 — 11*2 



10 * 4 — 11*4 

9 * 85 — 11*7 


13 

10- 35 

11-3 

10*3 

10*3 

10*6 

10*4 

10*9 

10*8 

10*6 




56 — 67*3 

56 * 6 - 56*8 



57 — 67*7 

65 * 7 — 57*7 


14 

55*5 

57*7 

56*5 

56*6 

57*8 

58*0 

57*3 

56*7 

56 




27*5 - 28*4 

26 * 6 -^ -^ 28*1 



27 * 6 — 27*8 

25 * 7 — 29*1 


15 

26-3 

28*4 

27*7 

27*3 

28*2 

28*9 

27*6 

27*4 

28*2 




18 * 6 - 20*3 

19*3 - 20*8 



18 * 4 — 19*5 

18 * 1 - 20*6 


16 

19-4 

206 

19*3 

19*9 

19*2 

19*9 

19 

19*3 

20*3 




6 * 2 - 7*45 

6*35 - 7*9 



7 — 7*5 

6 * 36 — 6*8 


17 

6-9 

6*76 

6.8 

7*2 

7*26 

7*2 

7*2 

6*6 

7*3 




17 * 6 — 19*6 

17 * 8 — 19*4 



18 * 9—20 

18 — 19*2 


18 

18*8 

19*7 

18*7 

18*4 

19*2 

17*6 

19*5 

18*5 

18*7 




9 * 6 — 10*7 

9 * 2 - 10*4 



9 * 16 — 10*4 

9 * 4 - 10*8 


19 

lO-l 

10*3 

10 

9*7 

10*1 

10*4 

9*9 

10*1 

0*76 




15 * 9- -17 

15 * l - 46*9 



15 * 5 — 16*1 

16 * 3-17 


20 

16*5 

17 

16*6 

15*4 

16*3 

17*1 

15*9 

16*3 

16*3 

6 

100 

100 

100 

100 

HllW 

100 

100 

100 

IM 




78 * 8 — 82*3 

77 * 7 — 80-3 



76 * 2 - 84*2 

77 * 6 — 83*6 


7 

1 

78*6 

78 

80*3 

78*7 

77*8 

79 

79*5 

80*8 

Sl'3 




Dimension. 
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TABLE II (d). 

Rattiis rarti/.** aiklcimcnsis. 


1 

2 

3 

4' 

5 

7 

8 

9 

10 

11 

12 

13 

14 

i.") 

10 

17 

18 

19 

20 

r» 

7 


liatlua rnitus 
kamlianuM. 

Rnttm mttuM 
ijangutrianu,t. 

l^awliok. 

liaHimara, 

Bhutan. 

Jalpai- 

B<Migal. 

D 

Sikkim, 

variouK 

localitioH. 

(jOpaWhara. 

No. of 







SkuUH :~ 

8 

8 

8 

1 

1 

•< 

3 

341.~42-7 

38*4— 43*4 

.39*4- 44*2 

41 -.5 

.39*8 

37*5 42*5 

38- 3- n-? 

38-3 

40-8 

41 4 



39*7 

40*3 

too 

100 

100 

100 

100 

100 

100 

107- 110 

105*5- 107 

102-100 



lti.5. 105*5 

104 • 5— 100 -C 

IOS-8 

t06’5 

104*3 

105 

102 

105.2 

105*5 

47-4 r)2 

48*7 .52-1 

5().4_r)2 



50*1- .51*7 

51*8. 52*8 

49‘8 

50 

51*3 

53 

53 

50-8 

52*4 

140- 17- 1 

14-0. 1.5*4 

14-10*3 



14*4- 15*2 

10-4 

15-7 

15 

14*9 

14*7 

15*1 

14 6 

15*8 

4«-». ■.U-4 

39-42*7 

38*7- 41*0 



38 -9 41'.) 

40*8- 43*8 

it 

40*5 

40*1 

39*8 

3»-7 

40*5 

42*2 

3«-l-40’;t 

33-37*3 

31*.V 3.5*7 



33*0—3.5*2 

33*4 -37*3 

37-6 

35*6 

33*7 

33 .5 

33*1 

34.7 

35.5 

:ti-«_-37 

2it— :t:t 

24*7- 28*4 



271- 27-» 

2S-9. -30 •« 

J3M(1) 

31*5 

26*7 

25*0 

27*4 

27*6 

28*6 

38-1— 43- 1 

38*8- 42*2 

37*8- 40*4 



37*9- 40*5 

40-3-40-8 

40*2 

40*1 

39*1 

38*8 

39 

39*2 

40*6 

23- 25-2 

22- 7- 25-1 

22*5-21*3 



22*6 -21*3 

2.3*3-25 

lit 

23*8 

23*2 

23*4 

23*3 

23*8 

24*3 

44 ‘7- 47 

44*0- 40*5 

44*4- 40*0 



45*0 

44*9 48*7 

46*3 

45*5 

45*3 

41*9 

44 

44*5 

45*2 

25-1.-27'1 

20*3. 27* 5 

25*4-28*2 



24*0- 20.0 

25 *.5— 20*6 

26-2 

27 

26*2 

2.5*0 

20*1 

ll'l 

26*2 

38*1-44 

37*5-42*9 

37*0 -40 



38*3- ,39*5 

37. ‘M)*l 

39*9 

39*5 

38*9 

40*5 

30*2 

39*1 

38*6 

10*8- 12-3 

10*3. 11*7 

10*4—11*3 I 



10*4-11*2 

10*8. 11*5 

11 56 

10*9 

10*9 

10*85 

10*3 

10*9 

11*1 

58-7 

50*4—58*7 

06*0* 59*4 



58*2— .59*3 

58*2-58*3 

57 

57*3 

57*8 

58*9 

57 * 8 

58*7 

58*3 

20*1. 28*8 

27. 28*0 

20*8—29 



27*2- 28*1 

20*9. -28*2 

27-7 

27*7 

27*7 

28*2 

28*4 

tVb 

27*7 

19 21‘0 

18*9. 21*4 

19-19*9 



18*9 19*8 

19*4-20*3 

20* 1 

20*1 

19*5 

20*5 

19*8 

19*4 

198 

0‘o-8 

0*2 7*1 

0*1- 7*5 



0*3.5- 0*7 

0*2.5- 0*8.5 

7*2 

6*5 

6*6 

0* 7.5 

C*5 

6*6 

6*5 

18-4* 19-5 

10 *8- -19 

17*2—10*5 



17*7—18*8 

17*8- 19.0 

18.9 

18 

18*4 

18*3 

19*0 

18*1 

18*6 

9*86- 12 

10* IT)- iro 

10.4. -11*9 



10*4- 11*5 

10 *7.5- -11 

105 

10*8 

10.9 

10*9 

11*3 

10*9 

10*9 

15.4- 17 

16* 3- -18* 5 

10*2. 18*3 



17*2- 10*5 

17 -a - -18 

16 4 

17 1 

17*3 

17-0 

17*8 

18*1 

17*7 

100 

100 

100 

100 

1(K) 

100 

100 

75*0. -83*3 

74*0-84*2 

03*9- 70*0 



07 -07 

63*0-72*7 

78-6 

77*9 

66*6 

1 64*2 

1 

09 

67 

67*8 



iMmoiBioii. 
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TABLE II (6). 


RaiHaraiiua RatluarattM Eatluarattua 
khyenaia. tikos. tatkonenata. 


Kuinaon. 


Rattua ratiua rufeacena. 


Central 

Provmcefl, 


34.7_42-8 39-4 -41-9 37^1-8 

38' 1 40*3 39'5 

100 100 100 

104—109 103' 5 -107 • f> 104 -107 ' 5 
106*5 105*5 106*5 

47^ ,53*5 46*3—50*8 48*5—54*8 

50*4 48*7 51 

14^17 13*4—16*7 14*1—16*1 

15*3 15*6 14*9 

39*2—45*9 38*6 -42 37*1—42*5 

• 41*5 40*1 40*6 

32*7 -41*8 34*2—38*4 34*2—39 
37*1 36*1 36*5 

26* 8*— 36*6 28*4 -32 28*9—34*3 

31*7 31*1 31*6 

39—43*5 38*4—42*2 39*4—42*8 

40*8 39*8 41*2 

23*3—26*8 22*6*-25*4 23*5^-25*4 
24*6 24 24.2 

42*9—47*4 45*2-47 44*5-47*9 

45*6 45*9 46 

26—28*5 26*1—29*1 26*2—28*9 
27*2 27*4 27*4 


9*35—12*25 

10*8 

57—68*4 

57*8 

26*7—29*2 

27.2 

17*6—21*2 

19*3 

6*4— 7*5 
6*25 

17*4-19*4 

18*5 

10*a-ll*9 

11*1 

16*5—20*7 

17*9 


36*8-40*2 

38*8 

100 

104—107 

106 

51*6- 53*1 

51*2 

14* 9- -17*2 
15*85 


36*3-40*5 

38*4 

100 

104*6—108 

106 

48*9 52*5 
50*3 

14*4—10*8 

15*5 


37*3 37*8 43*3 

100 100 100 

106 107 105 

50*1 60*2 .. 

15*8 14 14*5 


40—43*2 39.8—43*2 


UU V -TC-M 

40*1 

40*6 

42 

41*4 

44*8 

41 

34.2—38*4 

34*2—39 

.34*6 39*1 

34*8—38*9 



36*1 

36*5 

37*1 

36*5 

38*6 

38*1 

28*4 -32 

28*9—34*3 

29*6-34 

30*4- 36 



31*1 

31*6 

31*7 

32 

34*8 

33*3 

38*4—42*2 

39*4—42*8 

39*7-42*9 

38* 7.- 42 



39*8 

41*2 

41 

40*6 

41*8 

40*7 

22*6.-25*4 

23*5^-25*4 

23*9—25*8 

23*2-24*8 



24 

24.2 

24*7 

24*1 

25*2 

26*1 

46*2—47 

44*6-47*9 

46-47*6 

45*2—47 



45*9 

46 

46*3 

46 ’ 2 

46*8 

46*5 

26*1—29*1 

26*2—28*9 

26*8—28 

26*4—28 



27*4 

27*4 

26*8 

27 

27*9 

27*2 

37 . 3—40 

36*7 —40*2 

35*6—39*8 

36*5.-r39'4 



38*4 

38*2 

38 

38*5 

36*4 

38*0 

10*7—12 

10—11*8 

9*76—11*3 

9*8—11*5 



11*3 

10*7 

10*45 

10*5 

10*2 

10*3 

66*1—68*8 

66—59*2 

66*4—58*4 

66—67*7 



57*7 

57*6 

57*2 

56*7 

66*8 

66*3 

26*9—28*8 

26—28*6 

27*4—28*6 

27—28*4 



27.7 

27*2 

28*1 

27*7 

28*4 

27*8 

18*3—20*8 

17*6—21 

19*2—21 

19—21*2 



19*7 

18*9 

19*9 

20*1 

20*1 

19*8 

5 . 66 — 7*3 

6*75—7*1 

6*26—8 

5*96—7*4 



6*4 

6*35 

6*9 

6*55 

7 

6*1 


17*6-19*6 

18*3 

10*3—11*9 

11*1 

16*2—17*7 

17 


17*3—19*2 

18*2 

10*3-11*6 

II 

16*9—19*7 

17*6 


17*2—20*7 

18*8 

9*95—12*1 

10*7 

15.7—17.4 

16*5 


100 

100 

100 

«7-8t— 80-J 

; 72*7—82*3 

73—82*4 

76 - S 

77*6 

78 



18*1 

10 - 12*2 

10*65 

15* 8-17*6 
16*7 

100 

72*4—83 

77*3 


19*3 18 18*7 

10*46 10*6 10*4 
16-1 16*9 14*6 
100 100 100 
78 81*3 79*7 


•In 15*6*6*228 Kin; next lowest 29*2. 16*6*5*228 Kin; next lowest 74* 






Dimension. 


SCIENTIFIC RESVLTS FROM THE MAMMAL SUE VEF, m 

TABLE 11 (/). 

linllHH rattua riif(srfn>i. 

Owttlior. KathiftWftr. <'iitch. Palatumr, | Koyiia. Dharwrar. 


No. of SkiiUs:- 
4 


35 - 6 - -.39 -1 

36 - 4 — 38-1 

38-1 

37 

100 

too 

105 - 106 

106-109 

105-6 

107 

52-53 

50—52 

52-5 

50-8 

14 -- 16-6 

14 - 6 - 16-2 

15-5 

1 15-3 

40 - 3 - 44-1 

41 - 2 -. 43-4 

42-1 

42 

34 - 3 — 40-8 

36 - 2 - 39- 3 

37-5 

37-3 

30 - 4 .- 34-8 

31 - 5 -^ 34-3 

32-5 

33 

41 — 42-7 

40 - 5 — 42-5 

42 

41-6 


24 - 6 -- 25-1 

24*8 


23 -< J - 2 m 

24'3 


10 

45 - 6 - 48-9 

46 - 2 - 49 


47-4 

47-3 

11 

26 - 4 — 28-4 

27 • 2 - - 28 - « 


27-2 

27-8 

12 

37 - 7 — 39-2 

37 - 8-390 


38-5 

38*8 

13 

10 - 1—11 

9 - 75 ^ 10-8 


10-6 

10-25 

14 

55 - 4 — 57*8 

56 - 1 — 57-2 


56-3 

56 

15 

26 ' 7 — 2»-2 

26 - 7 — 28-4 


28 

27-4 

16 

19 - 7-21 

19 - 2— 21 


20-2 

20 

17 

6 * 9 — 7*9 

6 * 5 - 7-15 


7-4 

6-9 

18 

18 - 2 - 19-4 

17 - 3 — 19-2 


18*8 

18*1 

19 

10 - 1 — 10*5 

9 * 7 . - 10*5 

k ' 

10-2 

10*1 

20 

15 - 6 — 17-4 

15 - 2 - 17*9 


16-1 

16*5 

5 

100 

100 

7 

75 * 4^-79 

76 — 81-4 


77-1 

78-4 


37-2^ 38-7 

37-7 

too 

104- 10K-r» 
107 

49-8^ r»l -2 

50-4 

lo-8. lC-8 

16 I 

42 •4- 43-7 

43 

I 35 ‘ 0 — 39-2 

37 - 5 

31-8— 34-7 
33 

41-43 

41-8 

24 - 3 - 25-2 

24-8 

4rt-2' -47-5 
46-8 
27-4—29 
28-2 

37 - 2 — 39-9 

38 - 7 

9- 75—11-1 

10.7 

5 i ) * 5 *— 1)0 ’ 8 
56 

20 - 1 — 27-6 

26-9 

19 - 5 - 20-7 

20 

5- 95-7-1 

6-4 

18 - 1 -- 19-3 

18.5 

10 - 2 - 11-0 
10-8 

16 - 1 -- 17-7 
16-8 

100 

73 - 7 — 79-8 

76-6 


37 - 4 — 41-1 

39-6 

100 

104—107 

105-3 

49 - 1 ' . 52-2 

50-6 

ll - O — 16-3 

15 - 3 

39 - 2 - 43-6 

41 

34 - 6 — 38-2 

36-1 

32 - 2 - 33-7 
33 

39 -]- n -4 

40 

21 - 1 — 24-8 

24-3 

45 - 7 ^ 47-7 

46-5 

26 - 7 — 27-5 

27 - 1 

37 - 7-39 

38-4 

9 - 9 - 10-4 

10-1 

57—57 

57 

28 - 2 - - 28- 3 

28 - 2 

19 - 3 -^ 19-8 
19-6 

6 - 4 - 7-4 

6-8 

18 - 4—19 

18-7 

10 - 4 — 10-7 
10-5 

15 - 3 — 17-1 

16 - 4 

100 

I 77 - 3 ~ 84-5 
! 80-5 


36 - 9-40 

38-6 

100 

106—107 

106-3 

48 - 2 - 51-1 

49-5 

14 - 4 — 15-2 

14-8 

39 - 8 - 43-6 

41-6 

3 o - 8 — 39 - 6 

37-1 

31 — 34- 1 
33 

40 - 8 - 43-1 

41-6 

23 - 25-7 

24-4 

47 - 3 — 47-7 

47.5 

27 - 5 ^ 28-6 
28-2 
36 - 8 - 39 

37*7 

9 - 5 - 11 

10-1 

55 - 4 ^ — 65-. 5 
55-5 

27 - 1 — 28-3 


27-5 

27-7 

18-5 19-2 

19 

20-8 

6 - 2—7 

6-5 

7-6 

15 - 9 — 17-8 

17-1 

18-6 

8 — 10-3 

9*1 

10-25 

15 - 6 — 16-8 

16-2 

15-8 

100 ~ 

100 

75 * 2 — 85*5 

79*6 

81 
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TABLE IT (g). 




SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY. 
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TABLE 11 (A). 





Raliua mtidua nxtidue. 



R. macmillani. 

R. kelaarli. 




8 

a 



Kumaon. 

Sikkim. 


1 

No. of Skulls:— 
4 

5 

5 

1 

1 7 


1 

36- 5— 38*4 

36—37*9 

406-42*6 

38- 9 -4a 

44*4 


37*2 

36*8 

41 1 

41 



100 

100 

100 

100 

ioo 

o 

lOtt— 108 

109- 11) 

105 106-5 

106- 108 



107-2 

109*3 

105*5 

106*1 


3 

48*8-61‘9 

49*9- 52*8 

48*4 61 •? 

48-8 62-9 



50*2 

51*1 

49*8 

Sft-5 

60*3 

4 

14-4- 16*6 

16*1—17*4 

14-5 16-fi 

14*0 15*0 



IS-7 

16-5 

14*9 

1 15*1 

14*C 

5 

42-(l-^44- 

42—43*9 

38-6 40 3 

3S-9-41-7 



43*3 

43*1 

39*4 

40*6 

37* 1 

6 

36* 8^39- 5 

36-4- 38-9 

3i ^ 36*5 

3V1 38-4 



3 $ 1 

38 

35*3 

37*3 

33*8 

7 

29-33*8 

31*9- 34*9 

29* .32*8 

31-2-31*2 



31*5 

33-4(2) 

31*4 

33 

29*7 

S 

39.7—41*1 

39*6 -41*1 

38*5-40*1 

39*5 41*2 



40*1 

40 6 

39*6 

40*5 

38*5 

0 

2;»- 25*9 

21 —25*8 

23*2 25*3 

23-7- 25-7 



24*7 

24*6 

24*5 

24*7 

21*4 

10 

44*7^46*5 

44*6- -47*2 

44 7-46-4 

44-6-47 



45*2 

45*9 

45*5 

46*1 

46 

11 

26*1—26*9 

. 25-9-27*5 

23*6 25*6 

2.5-25-8 



26*4 

26*3 

?i*7 

25.4 

26 

12 

38-39*6 

38-6-41-6 

42*6-44-7 

41*6 43-7 



3S*8 

39*8 

43*9 

42*8 

40*1 

13 

10*7—11*8 

11*2—12*4 

10*4 41-7 

10-8-H-8 



>1*2 

11*9 

10 9 

II 

10*8 

14 

67*8 58*9 

67* 1-69’ 2 

56-8- -68 

56* S 68*8 



58*3 

57*9 

57*5 

57.6 

57*7 

15 

25*6— 2« 

26*9—29*4 

29-4— ,30*8 

27*5-29*2 



27*2 

27*7 

30 

28*3 

30 

16 

19*1—20*2 

19*6-21*6 

19*7-20-9 

la^- 19*6 



19 8 

20*3 

20*1 

18*9 

18*5 

17 

6*7- 7*6 

6.3-7 

6*8—7-05 

6’6-7*15 



6*9 

6*7 

6*9 

6*8 

7*2 

IS 

17*6—18*3 

18*9—19*8 

18*2 19-7 

18*5-19*8 



17*9 

19-3 

19 

19*2 

19*6 

19 

10*7—11*6 

10*2—11*6 

9*4-10*2 

10*7-11*35 



11*3 

10-7 

9*9 

III 

10*6 

20 

17*6—19*7 

16*4—17*9 

15—17 

15*3- 17*4 



18*4 

16*9 

16*3 

16*2 

14*6 

6 

100 

100 

100 

100 

100 

7 

68*1—77*2 • 

76*1— 80-6 

76*5—82 

78*7-84 



72*9 

78 

80 

81*3 

80 
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TABLE II {iy—condd. 


t kJr ^ 

Bathu nitidus 


Baiius vicerejc 



hI 

d 

ctfsoletns. 





Baffiua 

1 

Cbia HOIb. 


Sikkim. 

Kumaon 

turhes^ 

§ 





tanicus. 

1 

a 







No. of Skulls 







4 


5 

2 


1 

40*2 -43 1 

39 

36*6-41 





41*1 

, , 

38*9 

39*1 

42 2 

37'6 

2 

100 

100 

100 

100 

100 

100 

106-107 


IOC'S-- 107-6 



3 

106 5 

106 

107 

106 

106 

107 

48‘ 9—49*0 


60'4-r)4'7 





49*2 

51*1 

S2'8 

51*4 

50*2 

53*6 

4 

13-9 16-4 


14*9 17*5 





14 7 

• 

15*6 

14*1 

15*4 

14*4 

5 

39*2-40* 


41-2- -46' 2 





39*8 

41*3 

42*8 

43‘2 

40*7 

43 

6 

86-35*8 


34*6—30*1 




35*4 

35*7 

37*1 

37*1 

33 

37*6 

7 

32 32*8 


29*6^ 31*7 





32*3 

29*2 

30*4 

31*2 

29*4 

31 

8 

40*4-41*6 


40*7-43*4 





40*9 

39*8 

41*7 

42 

41*6 

42*1 

0 

23*2—24*7 


23*2^ 20 




10 

23*8 

25*1 

24*7 

24*8 

24 

26*9 

45*3-. 47*8 


44*9- 46*3 





46*9 

47*2 

45*4 

47*3 

48*1 

46*1 

11 1 

23*8—26*4 


25*7—27*1 





24*9 

27*5 

26*5 

27*6 

27*5 

27*5 

12 

40*8-43*2 


38-6-41-6 





j 42*1 


40 3 1 

41*2 

39' 3 

37*9 

13 

I 10*9- 11*6 


11*7- 13*1 





n 4 

11*3 

12*3 1 

U'2 

11*4 

10*9 

14 

66*5-58*6 


55*6-67*2 1 

1 




1 57*5 

55*1 

56*4 , 

, 64*2 

65-7 

64*7 

15 

27*7. 20*7 


2(’»— 28*5 

1 




! 28*3 

27*2 

27*3 

, 26*6 

27*5 

27*8 

16 

1 19*2-20*4 


18*6.-20*7 ' 

1 




1 19*8 

1 

20-8 

19*9 

1 21*5 

19*2 

19*6 

17 

I 58—7*2 


6-75^ 4 





6*5 

6*4 

6*2 

6*9 

7*1 

6*4 

18 

18*6— 18*9 


18*3.-20*5 




1 

18*7 

20S 

19*4 

19*2 

19*7 

18*9 

l» 

9*3^ -10 


10*6—12 





9*7 


11*2 

10*5 

10 

12 

20 

15*3—16*2 


16*8.^20*5 





15*7 

1 

17*7 

18*4 

17*9 

16*9 

10*5 

5 

100 

too 

too I 

100 

100 

100 

7 

80*1—83*9 


08*7-71*5 





81*2 

70*9 

70*4 

72*2 

72*2 

72 







019 


INDIAN DRAGONFLIES. 

Major F. C. Fraser, I.M.S. 

( With TexUjigureB.) 

(^Conlimied f rrm page 744 of Volume XXVL) 
Part VI. 

Genus — Tritiiemis, Braiier. 



Fig. 48. — Male sexual organs of ; a. Trithemis festira, b. Tfithcmis pallu 
dinenns, c, Tntheinh aurora^ d. Trithenm ktrfyi. 

Head proportionate in size ; eyes shortly contiguous ; forehead variablo, 
with or without a marked foreborder, usually without in the female ; suture 
challow ; vesicle moderately high. 

Fruthorax with a small posterior lobe, rather hidden beneath the head. 

Thorax moderately narrow. Legs long and slim: the hind femora with a row 
of closely-set, smallish spines, gradually lengthening distally ; mid femora 
with less numerous spines and some longer ones at the distal extremity. 
Femora in the female resembling the mid femora of male. Tibial spines 
numerous, fine and of medium length. Claw-hooks robust, springing from 
the middle of claws. 

Abdomen of variable shape according to the species and also to the age 
of individual specimens. Most often clavate and somewhat depressed or 
else markedly fusiform. The base somewhat dilated dorso-ventrally and 
usually some constriction at the 3rd segment. In the female, the shape is 
more generally cylindrical. In festiva and is the sides are more 

or less parallel 

Wings relatively broad and long, especially in pallidinervU, Hyaline or 
parti-colonred ; reticulation close. Trigone in the forewing a little distal 
to the trigone in the hind ; sectors of the arc with a long fusion ; arc 
between the 1st and 2nd antenodal nervures; antenodal nervures 8]^ to 
15^, the final incomplete , 8th nervure arising from the anal angle of the 
origone in the hind wing, occasionally slightly separated ; relation of trigone 
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the forewing to hypertrigone rather more than a right angle, this trigone 
narrow and traversed, in the h'mdwing free (very oooasionaUy traversed 
in kirbyt). All hypertrigones entire ; subtrigone with 3 cells ; 1 oubital 
nervure to all wings {kirbyi often has 2 in the hind wing) ; 4th nervnre 
variable, straight or undulated ; 2 rows of cells between 6 and 6a. ; dis« 
coidal * Held with 3 rows of cells or rarely 1 or 2 rows of 4 ; more or 
less contracted at the termen ; anal field of hindwing broad and loop well 
developed ; 4 or more rows of cells between the loop and the basal 
margin of wing ; divided cells at the anal and external angles of the loop. 
Membrane large. Stigma usually small and in one species bicolourous. 

Sexual organs : those of the male on the 2nd segment, large, the tenta- 
oulaB variable and described under species ; lobe usually long, fairly 
straight and narrow. Female : border of 8th segment not dilated ; no 
distinct vulvar scale ; 9th ventral plate keeled, furnished with 2 small 
spines, the free border tongue-shaped and overlapping the 10th ventral 
plate. 

^AFour species of this genus are found within Indian limits, two of which 
are found throughout India and are probably about the commonest dragon- 
flion we have in this country ; the other two are local and one at least may 
be considered scarce. A fifth species comes from Mesopotamia. 

Kkv to Spboibs. 


1. Adult forms. 

A. Abdomen fusiform or clavato and depressed. 

Thorax and abdomen bright crimson, this 
colour slightly violaceous due to a thin 
pruinescence. 

i. Antenodal nervures 11.J to 16^ . , T. aurora aurora. 

ii. Antenodal nervures 9^ to 10^ . . T. annulata. 

B. Abdomen slim, cylindrical or triquetral. 

i. Thorax and abdomen bright vermilion 

red, with no frosting . . . . . . T. kirhyi kirb^. 

ii. Thorax and abdomen black, this colour 

violaceous due to a thin pruinescence. T.fentvm. 

iii. Thorax golden brown, abdomen black 

marked with yellow T. pallidinorm$. 

If. Teueral forms. 

0. Abdomen very slightly fusiform or the sides 
parallel and depressed, ochreous. 

i. Antenodal nervures 11 J to 15^ . . T. aurora aurora. 

ii. Antenodal nervures 9J to lOJ . . T. annulata. 

57. Tpithemla aurort aurora* His, 1911. 

Tiithemu aurora, Brauer, 1868, Selys, 1882, Kirby, 1889, 1890, 
Karsoh, 1891. 

Trithtmu soror, Brauer. 

TritAemis adelpha, Selys. 

Tnthemin fraterna, Albarda. 

TrithemxB congener, Kirby. 

Txithemu intermedia, Kirby. 

Trithemu ym^buryi, Selys. 

THthemU liturata, Selys. 

Libellula aufvra, Burm. 1839, Hagen, 1858, Oalvert, 1898. 
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Fig. 49.- -Wings of TriilipmiA aurora aurora showing nonration. 

Expanao ^50 to 55 mm. Longtli 3*2 to 35 mm. 

Male : Hoad : cyos bright rod or oriinaon above, brown at the sides and 
lilaceoiis beneath : occiput browm ; \esicle and upper part of forehead a 
glossy, metallic rod with an iridescent bluish sht>on ; epistomo ochreous 
or retldish, labrnm and labium yellow, both borden'd variably with black. 

Prothorax black witli an ashy collar anteriorly. 

Thorax purple or crimson with a bluish pruiiuscence on the dorsum, 
laterally a golden brown in the adults or briglit yellow in tenoral forms 
marked with throe parallel, black stripes, the first midway beween the 
humeral region and the spiracle, tlu* second over the spira( le and the third 
over the metepiiueron. Often these three are joined at about their middle 
by an irregular horizontal stripe. The dorsum is edged with a black, 
humeral stripe. 

Legs forrugiiions above, black boniuith. 

Wings hyaline, the reticulation crimson as far as stigma. The basal 
spot golden brown with red reticulation and darker brown rays in the 
inferior costal and cubital spaces. The latter rays are also present in the 
forewings. The basal spot of hindwing variable in extent, usually extend- 
ing as far as trigone and may or may not reach tho tornus. Autenodal 
nervures variable ; in five consecutive spccimons examined, they numbered 
13J, 14J, 15J, 11 J and 10^. Stigma small, bright crimson bordered heavily 
with black. 

Abdomen crimson with a bluish luminescence. A black, lateral spot on 
the 10th segment. Base slightly dilated, then constricted and thou 
markedly fusiform, and depressed. In some specimens there is an addi- 
tional black mark on the sides of the 9th segment, but this and the mark 
on the 10th arc very variable in extent. Anal appendages red, the superior 
having the tips black. 

Sexual organs : male : lamina broad an«l depressed, notched shallowly in 
tho middle ; internal tentaoulm attenuated and curving outwards : external 
not marked ; the lobe narrow and relatively long. 

Male teneral form. 
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Juvenile fotmB of this and annulata show surprising differences 
when compared with the adults. The differences are not limited to colour 
alone but also to shape, so much so, that for a long time I was in doubt as 
to whether the teneral forms were not entirely different species Further 
study and observations and by collecting a complete series ranging from 
very tenoral to adult forms has shown that they are one and the same 
insect. 

The teneral form differs in the following particulars from the adult insect:—* 

The eyes are brown above instead of blood red ; the face is bright yellow 
with no trace of red or ochreons. 

Prothorax oohreous. Thorax pale greenish yellow or grey or almost 
white, with the same marki gs as in the adult but offering a greater 
contrast by reason of the pale ground colour and the total absence of 
pruinesceucoi The lateral black stripes are often incomplete but the black 
outline of an envelope ’’ on the under surface of the abdomen, which is a 
specific character of all tritheminae, is well defined. 

Legs black, the tibiae striped outwardly with bright yellow. 

Wings with bright yellow reticulation instead of crimson ; the basal 
marking of a paler tint and not as extensive as in adult aurora. Stigma 
black. 

Abdomen much narrower and more sharply carinated on the dorsum. 
There is usually some suggestion of the adult fusiform shape but in the 
earliest stage, the abdomen has nearly parallel sides. Pale ochreous in 
colour or with a reddish tinge according to age. The spots on the 9th and 
10th segments are usually present but not as well marked as in the adult. 
Anal appendages yeUow. 

Female : head : eyes purple brown or fawn above, lilaoeous or slaty tint 
beneath. (The dark colouring in all species of TnthemU is present as a 
sharply limited cap on the summit of the eyes), occiput black, spotted with 
yellow behind or iu young forms the occiput may be a golden brown ; 
vesicle and clypeus ochreous or these and the labrum bright yellow, the 
latter edged with black. Often there is a black streak on the upper 
surface of the forehead. Labium olivaceous edged with black. 

Prothorax black with anterior and posterior, yellow collars more or less 
in evidence. 

Thorax pale whitish green with the following markings : — an obscure, 
pale brown stripe on the mid-dorsal carina, the latter itself finely yellow 
and dividing this fascia into two ; a similarly coloured humoral fascia better 
defined and three fine, black, lateral, oblique lines as in the male. 

Wings hyaline, the apices diffusely marked with brown for a variable 
extent up to as far as the middle of the stigma. Stigma reddish brown 
with black borders. Reticulation a bright yellow usually but may be 
brown or nearly black. The basal spot about as extensive as the male but 
a paler colour and the dark rays absent. 

Abdomen with parallel sides, nearly cylindrical, ochreous with black 
markings which are variable in extent and may almost obscure the ground 
colouring, the dorsal carina finely to broadly black, th^ borders similar. 
The 1st, 2nd and 8rd segments are largely yellow, but this colour decreases 
in extent as traced towards the anal end, until on the 9th and 10th it is 
represented only by a subdorsal spot on each side of the middorsal carina. 
On the first 8 segments there is a subdorsal black streak dividing the 
yellow ground colour into inner and outer yellow spots. Beneath black, 
with a lateral yellow spot on each segment except the last two, 

Teneral forms do not differ markedly from the adults, they are paler in 
tint and the wings lack the brown apices. The abdomen is ochreous with 
a blackish brown, interrupted, subdorsal line on the first 3 segments which 
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fi^radually approaohos and fiistts with the black line bordering the remain- 
ing BegmontB. A dno middoraal black line on the caritia. Anal appendages 
black. In the adult female these are ochreoiia with black tips. 

Hab. Throughout Continental India in the plains, but ascending to 
3,600 feet, in the Southern Hills at least. I have specimens from Shillong* 
Karachi, Bombay, Madras and Ooylou and from parts of the Deccan, but 
with the exception of the extent of the basal marking in the hindwing, 
they show but little variation. It is one of the commonest Indian dragon- 
flies and is found throughout the year in Southern India in the plains. In 
the Deccan, it is not common until the month of April, when it suddenly 
appears in largo numbers along the banks of rivers* streams or tanks. 
It breeds in running water for preference, keeping to the shallows, where 
large numbors of the larvae may be found by lifting up curtains of 
spirogyra. 

58« Trithemit annulata, Uis, 1008. Coll, hielys. 

LiMlula annnlafa, Paliset de Beauvais. 

Lihdhtla ruhnnen^h, Helys, 1849, Hagen, 18/50, Solys, 1800. 

Trithemu nthnnerttn, Brauer, 1868, Helys, 1887, Kirby Oat., 1890, 
Calvert, 1893, Martin, 1894,1896, Maclachlan, 1897, Kirby, 1897. 

Libtllula obMileta, JJambiir, J842. 

Tritheinis obsoleta, Brauer, 1808. 

Lihdlula hamatina, Ranibur, 1812. 

Expanse 64 mm. Length 37 mm. 

The colouring of this species both for male and female is exactly 
similar to aurora, but it is readily distinguished from the latter by the 
following specific characters; — the size is much greater, somo of the 
females being of comparatively great size ; the anteiiodal nervures number 
only 94 to 104 and lastly, the rays in the inferior costal and cubital spaces 
seen in aurora are absent. The basal marking in the hind wing varies as 
in aurora, but is similar in colour, 

Teneral forms of annu/afa are exactly similar to those of aurora except 
for the three differences noted above for the adults. 

Annulata replaces aurora or rather the latter replaces the former in India, 
annulata being found in Mesopotamia. Thu differences between the adult 
and teneral fonns in the one and the other are a most striking analogy and 
furnish the most convincing proof of the relation between these forms. 

Hab. Mesopotamia, Africa generally and Madagascar, throughout Asia 
Minor and the Mediterranean coast. Specimons from Bnoz are exactly 
the same as those from Mesopotamia. 1 include this species on account 
of its striking analogy to aurora and also to the close association which 
Mesopotamia has now with this country. 

59. Trithemit kfrbyl kSrbyi, His, 1911. 

Tntliemu aurora, Kirby, Proc. Zool. Hoc., 1886, Cat. 1890. 

Trit/iemis kirb^i, Helys, 1891. 

Male : Expanse 66 mm. Length 35 mm. 

Head: eyes reddish brown or bright red above, pale brown laterally 
and beneath. In some specimons there is an equatorial ring of rod 
just below the red cup and this is followed by a delicate lilac tint ; occiput 
brown : vesicle, forehead and upper part of epistome bright vermilion red 
fading to yellow below ; labriim and labium yellow. 

Prothorax ochreous with a black collar in front and anolLer behind. 

Thorax olivaceous to golden brown, suffused with a peach-blossom tint 
at the humeral and metepimeronal regions, the intervening area being a 
pale greenish white. In many specimens the sides are suflused with bright 
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crimson. All that is left of the humeral stripe is a tiny black spot, often 
entirely absent and on the sides are two more or less obsolete stripes, 
one crossing the spiraole, incomplete above, the other on the posterior 
suture, incomplete below. Beneath the usual black outline of an envelope. 

Wings hyaline with a very variable, basal spot ; the reticulation bright 
crimson, this colour extending as far as the apex along the costa and 2nd 
nervure (radius) ; stigma deep blood red with black margins and paler 
extremities; antenodal nervures lOi to 11^; the trigone in the hind wing 
often traversed (in one of my specimens, this is traversed twice), in some 
specimens, the trigone of one wing only is traversed ; quite occasionally 
the costal border of the trig<me is strongly convex so that the distal angle 
meets the 7th nervure by means of an abrupt backward angulation of 
the latter, this bent part fonning a fourth side to the hypertrigone ; in 
some specimens two cubital nervures arc present ; the basal marking a 
dark amber tint, extending m most specimens as far out in the forewing 
as the 4th or 6th antenodal nervure, the outer ends of hypertrigone and 
trigone and a variable area in the anal region. In the hind wing as far out 
as the 6th antenodal nervure, 2 cells beyond the outer end of the trigone 
and from thence in a slight analwards curve as far as the tormeu, the outer 
part of the loop being excluded, in other specimons the marking is 
limited to a broad spur in the costal and cubital spaces as far only as the 
3rd antenodal and not extending into the trigone ; in the hindwing to 
half-way between the 3rd and 4th autenodals, to the distal end of the 
trigone and po8tGru)r to this as a more or less isolati'd patch in the anal 
area, not reaching the tormou or anal margin ; a third form has only dark 
rays in the inferior costal space, tho cubital plus trigonal space and in the 
hiudwing, a small, diffuse, faint siK)t m tho anal nrea, in 'which the cell- 
middles are paler than their margins. (1 possess one specimen in which 
the basal marking is of average extent but is of a smoky brown and in 
which all the cell middles are clear, the appearance being that of a coarse, 
brown network.) 

Abdomen brilliant vermilion red with small black middorsal spots on 
he ffth and 10th segments and occasionally similar coloured, wedge- 
shaped spots on the distal borders of tho 8 aud Otli segmciits. Anal 
appendages bright red. 

Legs reddish, the inner surfaces of the hiud femora black. 

Sexual organs : lobe arched and sloping ; internal tentaculm stout, 
almost straight hooks ; tho lobe long, narrow, straight and projecting. 

Female : Head ; eyes reddish brown on summit, lilacoousat tho sides and 
beneath, the beginning of an equatorial ring in front just below and parallel to 
the cap ; vesicle pale ochreous above, yellow in front ; occiput reddish- 
brown ; face pale yellow, a deeper colour below ; labriim and labium pale 
whitish green. 

Prothorax olivaceous with a black collar in front and behind. 

Thorax much paler than that of the male but tho markings better 
defined. Tho sides generally suffused with a beautiful peach-blossom tint. 

Abdomen brick red on the dorsum, pale olivaceous at the sides where 
there is often a suffusion of peach-blossom tint. Long, fine, subdorsal 
streaks of black which are almost obsolete on the first few segment, but 
strongly marked on the 6th to 0th, absent on the 10th; middoraal, black 
spots on the 8th and 9th as in the male but somewhat larger. Anal 
appendages ochreous. 

Legs olivaceous, the coxm tinted with peach-blossom. 

Wings hyaline ; the basal marking variable, in some speoimens only a 
suspicion of yellow rays in tho costal and cubital spaces of forewing 
and in the hind reaching as far as the let antenodal nervures, halfway 
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across the subcostal space, nearly to the outer end of the cubital space 
and then curving strongly to tho tornus ; in others the marking is 
almost as extensive as in the male, but the cell middles are usually clear 
and give a characteristic stippled appearance to tho wing base. 

Hab. The insect is found locally in many parts of India from far North 
to far South. I have not seen it among material sent from tho North-West 
nor from Burma. It is reported from Ceylon. My own specimens have 
almost all been taken in tho Dt'ccan where 1 have found it to bo very local 
and J have also taken it in Madras, but not in Bombay. It is a shy and 
very active insect and not easily captured. Bough nullahs and the rocky 
shores of streams and rivers are its favourite haunts and in such places 
it IS invariably soon settled on rocks or such like bare spots, where its 
brilliant orange rod colouring makes it a conspicuous object. Tho females 
are rare and are only found, when couiiug io water lor purposes ovi- 
positing. 1 have had to haunt tho places where the males congregated 
for days together before 1 succeeded in capturing a specimen. 

60* Trithemis fasti va, Brail or, 1868, Sclys, 1879, Kirb}^ 1880. 

1 Abell ula eamaficn, Fabr., 1798. 

lAbellnla fcAtictif Bambur, 1842. 

LibeUula in/entalie, Brauer, 1865. 

Dtfth&mu in/ei'valtHf Brauer, l8(>6. 

Trithemu infernnlis^ Brauer, 1868, Solys, 1878. 

Tvithemis pruAj^erma^ Sclys, 1878, Kirby, 1800. 

LibeUula cyprica^ Martin P 

Tvithemh cyprira, Martin, 1894. 

Male: Expanse 60 mm. Length .‘J5 mm. 

Head : eyes deep purple above or dark brown with a purple slioen, slate 
blue at tho sides and beneath , vesicle and up[>or [>art of forehead glossy 
metallic violet ; opistomo and labrnm dark olivaceous brown with a darker 
brow’n middle or the labrum black with a brown base ; labium blackish 
browTi , occipiit dark brown. 

Prothorax deep indigo blue. 

Thorax black, but appearing ijurplo owing to a thin pruinescence. 

Abdomen black, the first throe segments only with bluish pruinescence. 

Legs black. 

Wings hyaline but sometimeB in old specimens faintly tinted; stigma 
black; a basal marking in tho hindwing which varies in size and den- 
sity, usually there is a dark, smoky brown ray in the inferior costal space 
and another in tho cubital space, the former not reacliing the lirst anteiio- 
dal nervure, the latt()r extending beyond the cubital nervnro. From the 
cubital space the marking is continued in an oven curve to nearly as far 
as or to the tornus. Little variation in tho iiouration of this insect is 
seen. 

Sexual organs : male : lamina low and broad, its surface coated with 
bright brown hairs ; external tentaculm quadrangular, the internal short 
and strongly hooked backward ; the lobe small, pointed and narrow, 
arched more than in tho other species. 

Teueral forms of tho male are much livelier coloured and approach that 
of the female. With the exception of tho upper part of forehead and 
labrum, the face is a bright greenish yellow ; tho labium similarly coloured. 

Thorax bright greenish yellow with black markings as follows : — a moder- 
ately broad middorsal fascia split by the mid-dorsal carina which is yellow, 
a broad humeral stripe and laterally three obliquo stripes conueoted above 
with each other ; the tergnm and interalar sinus yellow. 

6 
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Abdomen black marked with yellow as followg : — all the dorsum of the 
Ist three segments, the colour here being traversed by fine black lines at 
the sutures and transverse ridges ; a window-shaped mark consisting of 
four panes on the 4th segment ; oval dorsal spots on the 5th to 7th, 
decreasing in size progressively as traced backwards ; the sides of the 
first three segments, the yellow here being separated from that on the 
dorsum by a black line *, beneath a broad midventral spot on all segments 
from 1 to 7. 

The basal marking of wing is usually not as extensive as in the adult 
forms and is of a deep golden brown. 

Female very similar to teneral males, but the whole insect more robust 
and the abdomen thicker and nearly cylindrical. In the male this is slim 
and strongly keeled and the last few segments are a litt\e dorso-ventrally 
dilated. The yellow is more extensive and the black markings conversely 
less in evidence . 

Head : eyes puce brown above, pale lilaceous grey at the sides and 
benealh ; vesicle and upper part of forehead not metallic, the former 
brown, the latter and the face pale dirty yellow. 

Thorax pale brown on the dorsum, the mid-dorsal and humeral regions a 
little darker and usually the latter bearing traces of a line black line. 
Laterally the sides are pale yellow with similar but finer black lines as 
seen in the male. 

Abdomen a pale reddish or olivaceous brown, somewhat variable with 
black margins which gradually encroach on the pale dorsal area and 
meet over the dorsal carina on the last three segments. The sides of the 
fist three segments yellow. Legs yellowish brown. 

Basal spot of hindwing bright golden brown. Some specimens have the 
apices of all wings tipped with brown as far as the distal end of stigma. 

Hab. Throughout India, Ceylon, Burma and Tndo-China, New Guinea, 
Borneo, Java, Formosa, Mosopotanpa, Asia Minor. The insect is extre- 
mely common and is found throughout the year except in the Northern 
areas in the cold season. 

It is not often soon away from water and prefers running to still waters. 

Females are comparatively rare. 

•1. Trithtmlt pallidintrvit, Morton, 1907. 

SympHrum palltfltnervis, Kirby, 1889, Id. Oat., 1890. 

Tnihetnis dri/as^ Solys, 1891. 

Diplav dryaHf Martin, 1904. 

Expanse 71 mm. Length 43 mm. 

Male and female very similar in appearance, the later however is paler 
and the yellow markings greater in extent on the abdomen. 

Head : eyes reddish brown above, brown at the sides and slate blue 
beneath ; vesicle, upper and front part of frons iridiscont, metallic purple 
in the male and light yellow in the female, in which there is only a broad 
basal lino to the forehead, metallic bine green : epistome and labnim light 
brown in the male, very pale yellow in the female ; labrum yellow with 
black borders ; occiput olivaceous or yellow. 

Prothorax dull brown. 

Thorax dull brown with a diffuse blackish brown mid-dorsal stripe and 
on the sides which are pale yellow, a post-humeral and two lateral black 
■tripes, the front one crossing the spiracles and the hind over the posterior 
suture. 

The humeral stripe curves abruptly back below but does not quite touch 
the stripe crossing the spiracle; which Utter is incomplete above. In 
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addition there is a fine humoral stripe incomplete above and below. 
Beneath, the usual black, envelope marking. 

Wings long and broad, the reticulation very fine and giving a peculiarly 
characteristic invisible appearance to the wings. Stigma of forewing 
in the male distinctly larger than that of the hind, dark reddish brown, 
whitish at the extremities (stigma of temale distinctly larger than that of 
male) ; a golden brown, basal marking in both wings extending about 
halfway to the 1st antenodal nervure, not as far as the cubital nervure in 
the forewing but well beyond it in the hind ; HJ antenodal nervures ; 
always 2 rows of colls between 5 and 6« (quite occasionally there is only 1 
row in other species of the genus) ; membrane blackish. 

Abdomen long and slender in the male, much stouter in the female, the 
sides almost parallel and in the male, the internodal joints distinctly 
swollen. Black marked with yollow, each segment (except the 8th, 9ih and 
loth in the male) bearing a long, oval, subdorsal spot. Jn the female 
there is a small point of yellow on the 8th and two small spf>ts of the 
same colour on the distal half of the lOtli. The sides of the first three 
segments broadly yellow ; the ventral surface pruinose. Anal appendages 
pale yellow with black tips in both sexes. 

Sexual organs : male: lamina broad and somewhat depressed; external 
tentaculm short, internal short, backwardly directed, robust hooks ; lobe 
very slightly arched, small and very narrow, yellow, b'enialo as in all 
species of the genus, the borders of the 8th segmont not dilated ; vulvar 
scale small and inconspicuous. 

Pallidinervin has a distinct facies of its own which at once separates it 
from all other members of the genus. With the exception of the small 
lobe to the prothorax aud the contracted discoidal field, there are few 
features which place it as a trithemu. The dift’eronces between it and 
other species may be briefly summarised and are so many that pallidinervis 
might well bo given generic rank. 

a. The insect is much larger than all other species of fnthrmis. A 
moderate sized pallidinef vis may bo as much as 20 mm. greater in expanse 
than a small nuroruj or 15 mm. greater than kirbyi^ ur 1 1 mm. thau/r'«ftra. 

b. The differences between the sexes is almost negligible when compared 
with those of the other species, in fact it is much loss than the differences 
between teneral males and adult females. 

c. The legs aro characteristically long aud spidery, the hind reaching 
far beyond the hind border of the hindwings. 

d. The hind femora have a row of closoly-set spines that are of even 
length and there is a single longer spine at tho distal end of the femora. 

e. The mid femora have a row of widely-set, gradually lengthening 
spines. 

/. The armature of the hind femora in the female is exactly the same 
as in those of tho male. 

(f, Tho wings are relatively very long and characteristically clear and 
diaphanous. 

h. The stigmata in tho wings of tho wale differ in size. 

Paltidinervis and kirhyi represent the two ends of the scale in the chain 
of evolution, the former being the most highly developed, the latter very 
occasionally presenting archaic characteis. 

Hab. Locally throughout India. Poona, Bombay, Deesa, Thibet, 
Oeylon, Madras. 

The insect is generally found perched high up on the summit of tall 
reeds, beds of bull-rushes being a favourite site. It is peculiar in this 
habit and therefore generally a solitary insect. The long, spidery legs are 
bunched together and fully extended, so that its body appears stalked to 
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the resting place, whilst the wings are held slightly elevated and the 
abdomen pointed almost perpendicularly in the air. Although common 
where found, I have so far failed to locate its larva which is apparenUy a 
ank breeder. 


Gonns — Rhyoth rmis. 



Fig. no. — AYiiigH of cf Ithyothemh vmieynfa (X 2*S). 

Rhifothemu, Hagen, 1867. 

LibtUula^ Uanibur, 1842. 

Hoad relatively small ; eyes broadly contiguous, the junction about equal 
to the depth of the occipital triangle ; forelmad prominent and rounded, 
similar in both sexes ; suture deop ; vesicle largo and prominent ; occiput 
small. 

Prothorax with a small posterior lobe which is narrowly arched and ciliated 
along its free border. 

Thorax narrow and relatively small. 

Legs long and slim, similar in the two sexes. Hind femora with a row 
of widely-set, smallish spines and one longer one at the distal end ; mid 
femora ^^ith longer and loss numerous spines. Tibial spines numerous, 
very line. Claw-hooks robust, situated near the end. 

Abdomen short aud compressed laterally. Somewhat fusiform in the 
male, a little cylindrical in the female. A transverse ridge on the 4th 
segment. 

Wings long and broad or short and broad, varying usually in the shapo 
in the sexes ; reticulation close ; generally more or loss coloured w ith black 
or black and yellow, the former colour with a more or less metallic reflec- 
tion ; trigone in the forewing 8 to 4 cells beyond the line of the trigone in 
the hind ; sectors of arc separated in the forewing, but usually joined 
for a short distance in the hind; arc between the Ist and Snd antenodal 
nervnres, often opposite the 1st ; 8th nervure at the anal angle of trigone ; 
7^ to lOi antenodal nervnres, the final incomplete : base of trigone in the 
hindwing at tho arc ; 1 cubital nervure to all wings ; no accessory nervnres 
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to the bridge ; relation of trigone in hinclwing to hypertrigone about a 
a right angle ; trigone in the hindwing tsntiro ; hyportrigone in the fore- 
wing generally traversed, that of the hind usually entire ; 4th nervure with 
only a alight undulation, its end bent abruptly towards the termeu ; 1 to 2 
rows of cells between 5 and /la ; the disooidal field more or less contracted 
at the tennen and filled with 8 to rows of colls ; anal field of the 
hindwing very broad ; the midrib of the loop nearly straight, its angula- 
tion commencing very near the trigone so that the end segment, or toe of 
the loop is relatively long, its outer angle broad and filled with numerous 
cells, the space between the nxidrib and inner border very narrow ; the 
space lying between the loop and anal border of wing filled with numerous 
rows of narrow cells arranged transversely. Membrane moderately large. 
Stigma short. 

Sexual organs : male : lamina broad and depressed at the base, the border 
rounded and projecting ; tenta<'ul£o small, tho internal backwardly curving, 
robust hooks, the extornal small and angular ; lobe small and narrow. 

Female : borders of the 8th segment not dilated ; 8th ventral plate pro- 
longed into a small, projecting vulvar scale ; 9th ventral plate broad, 
carinatod at the end, not overlapping the 10th ventral plate, 10th very 
small. 


Kky to SrEoiKs. 

Wings marked with black and yellow. 

At least 2 rows of cells between and 5a. 

i. Sexual difierentiation very marked. 

Male with the whole of wings, suffused 
with yellow. Forewing with spots at the 
node, trigone and at the middles of 5 and 
5a, and 7 and 7a. Hindwing similar but 
with two additional, transverse, basal bands. 

Female with broader and shorter wings 
than the male, all apices of wings hyaline, 
much more so in the fore than hind wing, 
tho black markings more extensive than in 
the male and the spots coalesced to form 
broad fascito which traverse tho wing from 
costa to termen , . . . . . . . i?, vanegata. 

ii. Sexual differences both in shape and colour, 
less marked. 

Male with apices of all wings tipped with 
brown. In tho forewing usually only a well 
marked, black spot at the node, but often a 
poorly marked, diffuse spot over tho middle 
of 5 and 5a and possibly a similar spot at the 
trigone. In tho hiudwing similar spots, a 
ray in the intercostal space at the base, and 
two transverse, basal f ascitc which are not as 
extensive as in varieyata. 

Female similar to male, but the marks usually 
more extensive or better marked. Apices 
of all wings tipped with brownish black , . R. phylluphyllis. 

II. Wings marked with black only. 

At least 2 rows of cells between 5 and 5a. Wings 
entirely black with a metallic lustre, except 
the extreme apices which are hyaline. . . R. plutonia 
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ni. Only 1 row of cells between 3 and 50. 

Base of both wings black with a bluish, metallic 
reflection, in the forewtug as far as the tri- 
gone, in the hind nearly as far as the node . . R, triangularU, 

92. Ibyothaiiiit variagata variagala, Hagen. 

Libellula mneyata, Linne. 

JAbellula mavcia, Drury, 

RhyotherniB marcia, Hagen. 

Libellula murcia, Fabr. 

RhyotherniB niurcia, Brauer. 

Libellula indiea, Fabr. 

Libellula histtio, Fabr. 

Libellula celestina, Oliv. 

Male. Expanse 75 mm Length 37 mm. 

Eyes reddish brown above, olivaceous at the sides and beneath ; occiput 
black ; vesicle and forehead metallic green ; face and labrum golden yellow 
labium blackish brown. 

Prothorax black. 

Thorax metallic green or a coppery green on the dorsum. Very pilose. 

Abdomen parallel-sided, dorso-ventrally dilated for the first four segments, 
metallic, coppery green, pruinose at the sides and beneath. Legs black. 

Wings long and rather narrow at the apices, suffused entirely with 
yellow, marked very variably with black as follows the apices of all 
wings a blackish brown ; irregular black spots, very variable in size, some- 
times very large, sometimes almost or some at least entirely obsolescent, 
at the trigone, node an<l at the middles of 5 and 5a, and 7 and 7a. In 
addition to those, in the hind wing, two irregular, transverse, black fasciae 
which lie in a dift’use, framing of deeper yellow than the rest of the wing. 

Female : head, prothorax and abdomen coloured the same as in the 
male. Considerably shorter than the male. Expanse 67 mm. Length 32 mm. 

Wings much shorter and broader than in the male and marked very 
differently. The distal half of the forewing and the apex of the hind from 
the proximal end of stigma, hyalino and with no tinting of yellow, the 
remainder of wings suffused with yellow and marked broadly with black, the 
latter colour preponderating. The torntis narrowly, two rounded indenta- 
tions at the terminal ends of the 7th and 8th nervures and a variably 
sized, circular spot in the middle of the outer part of the black fascia, 
yellow. A1.SO a more or less quadrate spot immediately distal to the node 
and an irregular, transverse band posterior to the trigone in the hindwing. 
In the forewing, the tormen narrowly and a subcostal ray yellow. 

Hab. Throughout Continental India in the moister areas. Ceylon, 
Indo-Malay, Burma, Thibet, Nepal, Bombay, Madras, Bangalore, Calcutta, 
Bhamo, Mandalay, Annam. 

Contrary to the general rule, females of this and the next and probably 
of all species of the genus are much in excess of the males. In Bangalore 
and Madras where 1 have seen the insect swarming in such numbers that 
five or six could be taken with a single stroke of the net, not more than 
1 per cent, would be males and half of the number taken would be vanegata 
and the other half phyllie, I captured a hundred specimens one day under 
the impression that they were all variegaia but when examining them at 
leisure 1 was surprised to find that 1 had only two males of that species, 
the remainder being females of that insect and phyllie, the latter closely 
resembling the males of vaMegata, They are to besought for in marshy areas 
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and will be found to have a habit of dancing in the air in large numbers’ 
looking for all the world like a swarm of gigantic and glorified gnats. 



Fig. 61. — Wings of J lih^othnms vanegatd mrioyaia (x 2*2). 

63. Rhyethemie phylllt phylllt, Hagen. 

Libellula phyllia, Sulzer. 

Celythemia phyllia^ Brauer, 

Libelltda quadripunclala, Uoeiner. 

J.ibeUida vittata, Weber. 

Male. Expanse 82 mm. Length .*i8 mm. 

Female. Expanse 70 mni. Length 82 mm. 

The sexes very similar in colour although difl'oring in size and 8omo\ihat 
in shape. PhijUia is probably tho parent form of rariega^a and if a 
heavily marked male of the former be compared with a lightly marked 
male of the latter, the ditterencoa will be setjn to bo almost negligible. 
The female of variegata has probably evolved from phyllia by a clearing of 
tho apices of the wings and an increase in size of the markings at the base 
until the spots coalesced. 

Head : eyes reddish brown above, olivaceous at tho sides and beneath ; 
occiput black ; vesicle and forehead metallic green ; face and labriim a 
golden yellow ; labium darker yellow or brown. 

Prothorax black. 

Thorax metallic coppery in the male, metallic green in the female. 
Legs black. 

Abdomen black with a more or loss metallic lustre, pruinose beneath in 
the male only. 

Wings entirely suffused wdth golden yellow, darker at the base and along 
the costa and in the hind distinctly opalescent. Marked with black as 
follows : — A nodal spot, larger in the fore than in the hind wing and larger 
in the female than in the male ; the apices of all wings halfway to stigma, 
paler in the female; a diffuse spot at the outer angle of trigone, larger in 
the female ; two broad, irregular tfansverso bands at the base, extending 
variably outward to tho 2nd ok ^ ^><(€(nodal nervine and to the distal 

end of the trigone or 1 J cells beyond the posterior band, to well beyond 
the outer angle of loop. In the female and also not unoccasioiially 
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in the male, additional spots at the middles of the 5th and 7th nenrnres. 
Many females have also an additional spot at the terminal part of the dis- 
ooidal field in the hindaing. 



Fig. 62. — Sexual organs of Rhyothemia phyllis phyUi^* 


Sexual organs ; As for the genus ; there is absolutely no differentiation 
between the sexual organs of phyllis and variegtOa, both have a vtjry 
depressed lamina, the apex of which is furnished with a fringe of very 
stout hairs, a golden yellow in colour, and both have very massive inter- 
nal tentacula. The females of both species possess horny processes on 
the 9th ventral plate, near its base. 

Mab. Throughout Continental India, Ceylon, Burma and Indo-Malay. 
This insect is nearly always found in company with the former and what 
has been said for varieyata, applies equally well for phyUid, The larvse are 
found breeding in company with those of variegcUa in the shallow, stagnant 
waters of marshes. They are short, squat and stoutly built insects, with 
rather long legs and are remarkably deeply pigmented, being almost black 
in the living state. 


{To be continued,) 
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SCIENTIFIC RESULTS FROM THE MAMMAL SURVEY. 

No. XXL 

BY Oldfield Thomas, f.r.s., 

(Published by permission of the Trustees of the British Museum,) 

/!,— SOME NEW MAMMALS FROM BALU(^H1STAN 
AND NORTH-WEST INDIA. 

Among the fine nerios of Mammals from Balachistaii contributed 
by Col. J. E. B. Hoti^on to the Bombay Natural History Society 
there occur a number of interesting small mammals which have 
been put into my hands for examination. 

As a result the following new' species seem to recjuire descrip- 
tion : — 


Myotis lanceus. sp. n. 

A buffy greyish species with w’oolly fur and deeply notched 
ears. 

Size decidedly larger than in 1/. to w hich its woolly 

fur and notched ears give it a certain resemblance. 

Fur quite woolly, just about as in emanjinatus ; hairs of fore 
back and withers over 8 mm. in length, those of hind back 5 mm. 
Intcrfemoral slightly hair) proximally above, without fringe; 
otherwise all the membranes are naked ; legs and hind feet wdth 
fine hairs on them. 

General colour greyish buffy, the hairs slaty at base, with a 
broad buffy whitish subterminal ring and inconspicuous tawmy tip. 
Undersurface dull creamy w^hite, the hairs white nearly to their 
roots. Bars of medium length, their inner margin strongly and 
evenly convex, outer margin angularly emarginate. Tragus 
straight. 

Skull larger and heavier than in emarffinatm^ with broader 
muzzle; not so large as in for/tiosus. Relative proportions of 
premolars about as in emarymntus, the small in the tooth row . 

Bimensioyis : — Forearm, 45 ram. 

Head and body (from dry skin), 55 mm.; tail (c.), 37 ; ear (wet), 
15 X 10; tragus on inner edge, 7 ; third finger, metacarpus, 39*5; 
first phalanx, 16 ; lower leg and foot (c. u.), 30. 

Skull: greatest length, 16; median length, 14*6; zygomatic 
breadth, 10*8 ; interorbital breadth, 4 ; breadth across upper canines 

6a 
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4*4 ; pslato-sinual length, 7*8 ; maxillaty tooth series, 6*8 ; front 
of jj * to back of m *, 4. 

Hab ; — Bizak district, Persian Baluchistan. Type from Shastnn. 
Alt. 8,820’. 

Type', — Adult? .B. M.No, 19, 11, 8, 2. Original number 125. 
Collected 28th July 1916, and presented by Col. J. £. B. Hotson. 

This well marked species is perhaps a large desert coloured 
eastern representative of the B. European JIf. emarginatue, but 
farther material will be needed before its affinities can be certainly 
determined. Larger than emarginatve, it is on the other hand much 
smaller than the bright coloured Asiatic species M. formoeue and its 
allies, to which there is also a certain resemblance. 

Meriones persicus baptistae, subsp. n. 

A fine bushy tailed jird, with larger bullm than in true persieue. 

Size as in perevm. General colour gerbil buff, the hairs 
“ warm-buff” with their tips blackish, so that the general tone is 
darker than in Kelat M. persicm. A more ochraceous line along the 
edge of the white on sides. Ears coloured like the head. Tail heavily 
tufted, the long hairs attaining 22-24mm. in length ; base above 
ochraceous buffy lined with black, under surface mixed whitish and 
buffy ; tuft at end black, mixed with some white lines. 

Skull as in true peraieuB, except that the bullss are larger, more 
fully inflated, and generally pi'oject backwards behind the level of 
the back of the supraoccipital (there is some optical illusion in this, 
the bullse often appearing to project behind the supraoccipital 
level when really, as judged by a straight-edge, they only just 
equal it). In persieue they fall decidedly short of the same level. 

Bmenmna of the type : — Head and body, 182 mm.; tail, 156; 
hindfoot, 36; ear, 23. Skull: greatest length in middle line, 
43*3 ; diagonal length to back of bullm, 44. 3 ; Condylo-incisive 
length, 39 ; zygomatic breadth, 22*7 ; nasals, 18*5 ; interorbital 
breadth, 7*8; bi-meatal breadth, 23*3; palatal foramina, q; 
diagonal horizontal length of bullee, 16 : front of meatal inflation to 
back of bulla, 12*2; upper molar series, 5*6. 

Hah : — Pasht Kuh, S. W. Baluchistan, about 27“ 2'/ N., 65“ 
12’ E. Othero from Gwambuk Kaul and Kuldan in the same 
region. 

Type:-— Old ^ . B. M. No. 19, 11, 7, 69. Original number 455 
Collected 24th March 1918 and presented by Col. J. E. B. Hotson. 
Four specimens. 

Taking provisionally as representing pereieue. Col. Hotson's 
series from Kelat, in which the bullss are exactly of .th« same size 
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88 those of B. M. No. 76, 3, 10, 2, one of Blanford’s co-typefl, 
this fine Gerbil ie distinguished by its darker richer colour, the 
decidedly greater development of the tail tuft, and its larger 
bullsB. 

M. ambrosius, Thos. of Western Persia is nearly allied, but 
has a brighter buify colour and much smaller bnllss. 

With the entire agreement of Mr. Wroughton I have named this 
handsome animal after N. A. Baptista, v^ho acted as Col. Hotson’s 
taxidermist, and to whose collecting powers the ISurvey is already 
BO much indebted. 


DU’ODILLUS INDUS, sp. n. 

General characters as in D, nanun but size distinctly smaller and 
tail less Jieavily tutted. 

Skull smaller throughout than in nanus, and the bullm especially 
very considerably smaller. Indeed the bullm of the Baluchistan 
species prove to be unusually large for this genus, approaching 
those of D, arahium. 

Dimensions of tlte fyjje ; — Head and body, 72 mm. j tail, 117 ; 
hind foot, 22 ; ear, 13. 

Skull: (the measurements in brackets those of D. nanus) 
median length, 25‘5 (27'6) ; diagonal length to back of bulla', 
26'6 (28); oondylo-incisive length, 22*1 (24); zygomatic breadth, 
13‘6 (14’7) ; nasals, 9'7 (10); bi-meatal breadth, 13'8 (14‘2); 
palatal foramina, 4-3 (5), bullto, diagonal horizontal length, 9‘4 
(10-3) ; breadth at right angles to last, excluding meatus, 5'7 (6) ; 
upper molar series, 8'2 (3*5). 

Ilab: — Smd, Kathiawar, and Gujerat. Type from Qambat, 
Khairpur, Sind. 

Type: — Adult cj . B. M. No. 15. 11. 1. 100. Original number 
825. Collected 12th April 1915, by S. H. Prater. Presented 
to the National Museum by the Bombay Natural History 
Society. 

Six Dipodils are included in Col. Hotson’s collection from various 
localities in S. W. Baluchistan. Blantord having described D. 
nanus from Saman, Dasht, just a little further South-westwards. 
I have been able to treat them as practically topo-typical of that 
species and then make a comparison with the Gerbils from 
Kathiawar and Sind referred to in the Survey Beports Nos. 10, 12, 
and 24 as JD. nanus. 

1 find that the latter are unquestionably difierent and have 
therefore described them as above 
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This clearing up of the identity of Blanford’s D. nanm is a 
very useful result of Col, Hbtson’s collection, for the name has been 
used for specimens from a number of different localities. 

D. would appear to be the farthest eastwai'd of the species 
of Dipodillus, and the only one which occura in India proper. 

Allactaga hotsoni, sp. n. 

A very long-eared Jerboa of medium size. 

Size decidedly greater than in A. indica, but not equalling that 
of the Central Asiatic species. General colour dull greyish buffy, 
about as in A. indica, or a little darker. Ears enormously long, 
far longer in propoi*tion than in any other species of the genus, 
and equalling in actual size those of the largest Jerboas. Usual 
white hip-stripe present, below which the outer sides of the hips 
are pale fawn tending towards buffy, not ochraeeus as in wilUarMi. 
Whole of back of leg black down to the ankles, a marking towards 
which there is little or no tendency in other species. Tail dull 
fawn with a subterininal black ring about two inches in length, 
not preceded by a white one. Terminal white tuft growing on the 
last 15 mm. of the tail, its hairs about 18 mm. in length. 

8kull rather larger than in A. ivdica, falling far Bhoi*t of that 
of A. loilhamsi. Brain case with its broadest point further 
forward than in the other species, about half-way between the 
anterior corner of the orbit internal to the lachrymal bone and the 
back of the skull, l^alatal foramina widely open, especially 
posteriorly. Bull® very large, larger even than in the much 
larger A. tcilliamsi, and approaching those of A, mongolica and 
riickbelU. 

Dimensions of the type : — Head and body, 1 22 ; tail, 220 ; hind- 
foot 58 ; eai’, 41 ; Skull : upper length, 29-5 ; condylo-incisive 
length, 29.5; zygomatic breadth, 21.7; nasals, 11 x 4*6; 
interorbital breadth, 9; greatest breadth of braincase, 15*7; 
palatilar length, 10*8 ; palatal foramina, 6*7 x 3 6 ; buUm, breadth 
at right angles to greatest diameter, G*5 ; upper molar series, 
without p 5. 

Hah: — Persian Baluchistan. Type from Kant, 20 miles »S. W. 
of Sib. Alt. 8,950' 

jfj/pe Adult $ B. M. No. 19, 11, 8, 56. Original number 
111 Collected 17th July 1916, and presented by Col. J. E. B. 
Hotson. One specimen only. 

This most distinct species of Jerboa is readily recognisable by 
its excessively long ears and, in correlation therewith, by its large 
bullse, which equsd those of much larger species. It is in all 
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respects larger than A. indica^ of which Col. Hotson has also 
sent specimoiiB, while it is smaller, tliough wiili larger ears, than 
any of the larger species of the genus. 

As being the most striking of the new species he has been 
instrumental in discovering in Baluchistan, I have named this 
interesting Jerboa in honour of Col. llotson, tlie donor of the 
fine collection in which it occurs. 

OCIIOTONA RUFESOENS VULTURNA, subsp. nOV. 

Size rather ess than in typical riifescena^ greater than in the 
Central Pei^sian 0, r. General colour in full summer 

pelage much more uniformly biifly reddish than in the other forms, 
the light neck band loss contrasted with the back, owing to the 
paler colour of the latter. Forehead and crown baffy cinnamon, 
the subterminal band of the hairs warm bufi, their ends strong 
cinnamon ; band across neck dull buffy ; back like crown, not, as 
in the other forma, with a more rt‘ddish shoulder band and greyer 
hind back, but nearly uniform mixed bully and cinnamon. Under- 
surface slaty greyish broadly washed witli bully. Kars like the 
head. Limbs pale bully throughout. 

Skull with larger bullm than in rather smaller than in 

reijina^ and larger than in a Kurum Valley specimen of true 
rufeBcena, 

Dimensions of the type : — Head and body, 1G7 ; hindfoot. 32; ear, 
23. Skull: uppei length, 12 mm. (Skull of the more fully adult 
No, 120, the nasal sutures commencing to anchylose : — upper 
length, 41<; coiidylo-incisive length, 41*5; zygomatic breadth, 
22*7; nasals, 14*2; iuterorbital breadth, 4*3; parietal breadth, 
17*2; greatest bimeatal breadth, 21*5; palatal foramina, 12*3; 
breadth of palatal bridge, 2*2 ; bulla^ horizontal antero-p()st(u*ior 
length, 12*2 ; oblique diameter on side aspect (upper anterior to 
lower posterior edge), 11. 

Hah: — Kelat region, Baluchistan. Type from Harboi, near 
Kelat. 

Type : — Young adult s • 1^- M. No. 19.11.8.57. Original number 
103. Collected 11th August 1917, and presented by Col. llotson. 
Two specimens. 

The Pikas referable to 0. rufescens are found over a large quadri- 
lateral corresponding approximately with the northern half 
of Persia and the whole of Afghanistan. At the north-western 
corner of this quadrilateral, on the Kopet Dagh, Ashabad and 
Meshed, there occurs 0. r. reyind, then at the north-eastern corner, 
at Kabul and in the Kurum Valley, typical 0. rufescens^ at the 
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south-western comer, in Central Persia, on the Komd Range, 0* r« 
vizier, and now this very huffy form from the south-eastern comer 
Eelat and probably Quetta, completes the set. 

The series available however is far too small to make it possible 
to work out the interrelationships of the different forms, especially 
as the changes of pelage render so many of the specimens not 
properly comparable with the rest. It is for this reason that 
I am still in doubt whether specimens from Mastung, S. W. of 
Quetta and Ziarat, N. E. of same place, are or are not certainly 
referable to 0. r. vultuma, 

J3_TW0 NEW SPECIES OP CALOMYSOUS. 

BY Oldfield Thomas, f.r.s. 

Among the fine collection of Mammals from Baluchistan con- 
tributed to the Survey by Col. J. E. B. Hotscn, there are no less 
than 14 examples referable to the rare form Galomyscus, of which 
only one single specimen has hitherto been recorded, and which 
is remai‘kable for its close relationship to certain American Muridce, 
and wide distinction from all Old World forms except Cricetue and 
its allies. That specimen, the type of CaUmyscus bailwardi, was 
captured in the mountains of Western Persia, so that the dis- 
covery of the same group in Baluchistan indicates that the genus 
has an unexpectedly wide range. 

With two exceptions I can add but little to the original descrip- 
tion of the genus, the type of hailwardi having been such a good 
specimen that most characters were observable upon it. More 
unworn teeth among the present specimens confii*m the surpris- 
ingly close alliance of Calomyscus with the American Peromyncus, 
or at least with such members of that genus as have no interme- 
diate cross ridges on their molars. Indeed 1 might even have thought 
it necessary to synonymize Calomyscue with Feromyecue had we 
not now found that there is a constant difference between the two 
in the number of molar roots. In Feromyecue there appears to be 
always the specialised reduction in number resulting in only two 
roots being visible on the inner aspect of m' and one in m’, while 
in CaUmyscus the condition is the more primitive one of three 
being visible in m' and two in m*. 

The mammary formula appears to be 1 — 2*«6, the number 
almost invariably present in Peromyscus, 

As was originally said to be probable, the peculiar white tuft 
half way along the tail of the type of hailwardi does not occur in 
other specimens, and is no doubt abnormal. 
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The epecimens in Col. Hotson’s collection are referable to two 
species, both new. 


CaLOMYSCUS BALUCHI, sp. n. 

Size as in C. bailwardi, but with smaller ears. Palatal foramina 
longer. 

Dimensions about as in bailwardi. General colour very much 
as in that animal, the intensity of the bufly somewhat variable. 
Ears distinctly shorter, usually 18 mm., in two cases 19, while 
those of the type of 0. bailivardi are recorded as 21 *5. 

Skull very like that of 0. bailwardi^ but rather more slenderly 
built. Palatal foremina uniformly longer. 

Dimensioni of the type : — Head and body, 75 mm.; tail, 89 
(ranging up to 96); hindfoot, 21 ; ear, 18, 

Skull : greatest length, 26 ; condylo-incisive length, 22*6 
zygomatic breadth, 12*9; nasals, 9*5; interorbital breadth, 
4*1; palatilar length, 11; palatal foramina, 5*2; upper molar 
series, 3*5. 

JTuft : — Kelat District, Baluchistan. Type from Kelat itself* 
other specimens from Darboi, 9,000', in the same neighbourhood* 

Type : — Adult ^ B, M. No. 19. 11. 7. 65, Original number 699. 
Collected 6th July 1918, and presented by Col. J. E. B. Hotson. 
Eleven specimens. 

Of the two Baluchistan species this is undoubtedly the closer to 
0. bailivardi^ but may be distinguished by its smaller ears and 
longer palatine foramina. 

Calomyscus hotsoni, sp. n. 

Smaller than hailwa/rdi and baluchi. Colour darker. 

Size less than in the other two species. Fur equally fine and 
soft. Colour similar in general pattern but decidedly darker, 
owing to the greater extent of the blackish tips to the hairs, and 
the rather darker tone of the ochraceous. Undersurface, hands and 
feet similarly pure white, and tail equally pencilled, tufted, bicolor, 
blackish above and white below. 

Skull much smaller than in the other species ; interorbital region 
narrower; palatal foramina of medium length; bullae rather 
smaller. 

Dimensions of the type , — Head and body, 72mm; tail, 77; hind- 
foot, 19 ;ear, 18. 
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Skull: greatest length, 24-5; condylo-incisive length, 21'7; 
zygomatio breadth, 12.6; nasals, 9‘3; interorbital breadth, 3*7; 
palatilar length, 10; palatal forannna, 4‘9 ; upper molar series, 3* 3. 

Bah '. — Panjgur District, Baluchistan. Type from Gwambuk 
Eaul, about 30 miles S. W. of Panjgur. 2,700'. 

Type: — Adult. ^ B. M. No. 19. 11. 7. 63. Original number 
239. Collected 8th February 1918, and presented by Col. J. E. B. 
Hotson. Three specimens. 

Readily distinguishable from both the other species by its 
smaller size, narrower interorbital region and darker colour. 
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THE COMMON BUTTERFLIES OF THE PLAINS 
OF INDIA. 

( INCLUDING THOSE MET WITH IN THE HILL STATIONS 
OF THE BOMBAY PRESIDENCY). 

BY 

T. R. Bell, i.p.s, 

( Continued from page 769 of VoL XXVI. ) 

Fkut XXIV. 

86. (JomiB— Rai*al\. 

Eyes hairy ; body robust ; palpi shorter than in Virachola, second joint 
iwore laxly scaled. All the spocios are red, blue or brown on the upperside ; 
the undersides are pure ferruginous, ochroous, ochreous-brown, buft-groy 

greenish-grey, rufous-brown, lavender-grey, vinous-rod, chrome-yellow, 
often varying in tint, with a short band, discr)ceilular and another postme- 
dial completely across both wings and curving round to the anal margin 
f)ri the hind wing, this band never vert/ broad. They also, all, have a Jobe 
and a thread-like tail to vein 2 on the hind wing. There are 20 Indian 
species some of which extend to the Malay Peninsula, Nias and Sumatra 
but none beyond. The Andamans and Nicobars, Assam, Burma and 
Ceylon are here taken as India. 

The species of Hapala are all robust, fast-flying insects, fond of flowers 
and occasionally coming to water. The larva are abnormal in shape being 
provided with a aubdorsal and dorsoventral row of fleshy, erect, tubercular 
tooth of no groat length ; the pupa is more or less normal. The larvie of 
some species seem to bo attended by ants, of others they are not. They 
all as far as is known, food upon flowers. Throe species are dealt with 
bore ; MhUtacea^ varuna ( = orseU ) and melampus^ the first two blue-glossed 
on the upperside, the third red. The transformations of all three have 
oeen described. 

1t1. Rapala malaiiiiuit, Cramer. — Male. Uppernide : scarlet. Fore wing : 
with the costal and outer marginal bands black, of moderate width, gra- 
dually increasing from the base to the apex, then gradually narrowing on 
the outer margin to the hinder angle; veins finely black. Hind wing: 
with the costal space pale dusky ; outer, marginal line finely black ; anal 
lobe black ; with some oohreous scalos above on the inner side and a few 
scattered, metallic-greenish scales on the outer side ; tail black, tipped 
with white. Cilia black with greyish white tips. Underside: palo purplish- 
brown ; markings a little darker than the ground colour, with whitish 
edges. Fore wing : with the hinder, marginal space pale ; a double, dark 
line at the end of the cell ; one on each side of the disoocellulars ; a nar- 
row, nearly straight, discal line of conjoined, lunular marks from near tho 
costa to tho submedian vein, the third from the costa displaced a very little 
outwards; indications of a series of submarginal marks. Hind wing : with a 
dark double line at tho end of the cell ; a discal band of conjoined, lunular 
marks as in the fore wing; the latter straight from the costa to rein 2, 
then curving inwards in two angles to the abdominal margin one-third above 
the anal angle ; a subterminal series of indistinct, lunular* marks ; anal 
lobe black with some pale whitish-grey scales above it and between it and 
a black spot in the first interspace; terminal line of both wings dsrk 
brown, with a white thread on its inner side in the hind wing. Antonnte 
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black, ringed with white, club with a dull red tip, and a white streak 
beneath ; frons grey, with a brown, median stripe ; eyes ringed with white ; 
head and body brown above, with red hairs, pale purplish-brown beneath; 
the abdomen ochreous-grey.— Female. Upperside duller in colour than the 
male, often more or less brick-red. Fore wing with the marginal bands 
(iark brown or blabkish-brown. Hind wing still duller in colour, generall^^ 
suffused with pale brown. Underside as in the male. Expanse 32 — 40mm. 

Egg, — A slightly depressed section of a sphere in shape. Surface shining; 
covered all over with extremely minute, slightly concave-bottomed, hexa** 
gonal cells which are separated from each other by low, even walls of one- 
third the width of a cell-diameter and perhaps similar height where these 
cells are largest— which is anywhere immediately round the micropyle- 
surface and for a short distance from it; there are about 4 cells to 0’03mm. 
square; the micropyle-surfaco is quite circular, depressed and 0*01 mm. 
in diameter; at the intersection of the cell-walls are, one at each, 
0.016mm. long, blunt-topped (even slightly dilated-topped ), transparent, 
erect spines or excrescences. Colour very light green. B : 0*6omm. H : 
0.d75mm. 

Over 100 eggs were taken out of the body of a butterfly. The size of 
the cells decreases, as usual, towards the apex in top third and is smallest 
immediately around the micropyle-surfaco. 

Larva, (PI. II, fig. 24 ). — Is of the same type exactly as those of Rapala 
schist acea and varuna. Head liidden by segment 2 ; surface shining ; 
light-yellow in colour ; mandibles white, the mouth opening margined with 
black ; shape round. Segment 2 rounded in front, slightly constricted 
behind with a notch-emargination in centre of the front margin ( dorsal ) 
and a very short, thick tooth at each posterior dorsolateral comer ; trian- 
gular, dorsal depression light-brown in colour ; end segment slightly convex, 
sloping to end, the last pix^duced out behind in two triangular teeth point- 
ing slightly up ; segments 11, 12 each with a similar tooth pointing slightly 
back and up ; segments 8-10 have each a subdorsal and dorsoventral tooth 
which are all thick at the base and cylindrical at top, short, fleshy ; the 
effect of these two rows is that the dorsum is flat between the ridges of 
subdorsal teeth on each side ; the dorsoventral teeth point out and slightly 
forwards and the space-area of each segment between the subdorsal and 
dorsolateral rows is more or less flat and hexagonal-looking ; segment S is 
out nearly square in front through the axis of the teeth. Surface of body 
smooth and ( naked P), tops of the teeth have some hairs on them, all white 
and short except those on anal segment which has 3 or 4 longish hairs ; anal 
and front margin with longish, fine, white hairs. Spiracles very small, 
situated at base of dorsolateral teeth. Colour of larva is pure white with a 
faint greenish tint and a faint marbling on sides. The larva is broader at 
segments 5, 6 and is broader than high at that point ; at both ends the 
breadth is equal. L : Idmm. ; B : omm. 

Bupa, ( PL II., fig. 24 ).—‘Iiead hidden under segment 2, the frons not 
much bowed, high ; segment 2 trapeze-shaped seen from above, broadest 
side posteriorly ; thorax stout, humped ; abdomen broader and higher at 
segment 7 than is the case at thorax ; the pupa is similar to that of mruna. 
Surface clothed with fine, erect hairs on segments 1, 2 along the front mar- 
gin of latter, on eyes of former ; otherwise smooth and more or less dull ; 
two lateral rows of indented spots, one on each side above each depressed 
spiracle. Spiradea of segment 2 ; facing forwards, oval, white ; others light, 
roundish, in depressions. Colour of body brownish-pink, blotojoied minutely 
with black, having an undefined, dorsal, blackish line and a blotchy blackish 
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appearance laterally ; the segmental membrane 0/10 is marked with dis- 
tinct raised edge on one side. L : 16mm. ; B : 6mm. 

Habits , — These are the same as for varuna and sdmiacea as re- 
gards the eggs, larvio and pupse. The larva is not mutJi attended 
by ants, if at all ; it feeds upon the flowers of Oiujeinia dalbergioi-- 
(lesp called the Chittagong wood. It also probably feeds upon 
other things. The insects have the same habits of flight as noted 
for ttarana and schistavea but seem to b(‘ more characteristic of the 
plains than of the jungles ; at least they are move frequently found 
in open country. The distribution is throughout India, Ceylon, 
the Malay P(*ninsula, Nias, Sumatra. Captures have been recorded 
from the Coromandel Coast; Mhow; Bombay; Thana District; 
Poona; Karwar; Dharvvar; Kanara District; Nilgiris; Central 
Provinces; Chin Lushai in Burma; Masuri ; Matheran; Sikkim; 
Nias and Sumatra. 

192. Rapala setaittaoea, Moore. — Male. V'ppenide : dark slatey-bliie. 
the lower disc of the fore wing and the disc of the hind wing shot with 
brilliant blue in certain lights. Hind wing : abdominal fold pale brown. 
Anal lobe with a black spot, an orange spot on its inner side and son e 
white hairs above it ; tail black, tipped white. Cilia of lobe black with a 
white middle lino ; rest of cilia of both wings black with pale tipc. Underside: 
both wings butf-grey, markings a little darker than the ground colour, very 
fine and usually faint. Fore wing with a double lino, with a pale line betw'een 
at the end of the cell ; a slightly sinuous, discal line, outwardly edged wit i 
white, slightly outwardly-curved, from near the costa to near the sub-median 
vein ; a sub-marginal lino of disconnected lunulos, outwardly edged with 
white ; the hinder marginal space pale. Hind wing with similar diseoidal 
and discal lines, the former edged on both sides with white, the latter well 
separated from it, slightly outwardly-curvetl from the costa t«> vein "2, then 
curved inwards in a hmg loop to the abdominal margin a little above the 
anal angle, where it is white-edged on both sides ; a submarginal, indistinct 
band ; anal angle black, lined with white above and below it ; a smaller 
black spot in the first interspace, capped with orange ; a terminal, black, 
fine line which becomes obsolete upwards ; and a fine, anteciliary thread 
from the lobe to vein 2. Antennm black, ringe<l with white ; club with a 
rod tip ; frons ochreous with a brownish, middle stripe ; eyes ringed with 
white ; head and body above and below concolorous with the wrings, abdomen 
below <xjhreou8. Female. Upperside : paler than male, with a purplish 
gloss ; the colour darkening ; with blackish-brown, rather broad bands on 
the margins of fore wing, broadest at apex. Underside : as in male. 
Expanse: 29-87mm, 

Jjzfva , — ^This is one of the abnormal larvco of the family ; it is unlike any 
other known one outside the genus. The body is nearly parallel sided and 
trapeae-shaped in transverse section, the longest side being the closely 
applied ventral surface, the shortest the dorsal ; and this because of the 
existence on segments 4-10 of a row of subdorsal and dorsoventral teeth 
or tubercles {vide PI. II, fig. 24), the anal segments with six teetli round 
the circumference and rather flat. Heeid round, hidden, translucent-looking 
yellowish greeny-white in colour with a black suffusion about the month- 
opening and a white labrum, mandibles reddish, clypeus triangular with 
the marginal line soiled ; segment 2 nearly semicircular in shape, convex 
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transverselyi more or less quarter«spherioal in shape the dorsal depression 
being lordly existent and convex, white enamel-looking; or yellovrish ; 
segment 3 is particularly short (as are also 4, 5) and segments 3-10 bear, 
each one, a subdorsal (might be called dorsolateral, perhaps, more correctly), 
deshy, conical tooth with a very shortly-oylindrical top, broad at base, 
erect, about half a millimetre in length or more— -as long as the segment 
perhaps — and all of equal length ; there is besides, on the same segments, 
a dorsolateral, similar tooth or tubercle; segments 11, 12, 14 have each a 
dorsoventral tooth only, the first two pointing up and slightly back, the anal 
pair directly back ; and no dorsolateral ones ; the dorsolateral teeth of 
segment 3 are more or less on the front margin and are connected over 
the dorsum by a ridge ; the dorsolateral teeth of segment 4 are just behind 
the front margin and also connected by a ridge ; segment 4 is the highest 
point of the dorsum and thence backwards to segment 11 is the same 
lieight ; the last segments sloping to end, 12 being dorsally fiat, this flat 
part short-parabolic in outline ; the free margin separating the anal teeth 
a straight line. Surface of larva covered with sparse, minute, erect, dark 
hairs ; anal segment margin as well as the front margin of segment 2 set 
with longish, fino, wliite hairs ; the teeth or tubercles clothed wiUi 
semi-approased, brown, very minute bristles and siirmountod by 3 or 4 
longish, black bristles ; gland on segment 1 1 large, mouth-shaped and 
transverse, rather wide^ open, situated on the top of a tumidity aud 
surrounded by some black, bristle-bearing, minute tubercles ; the organs of 
segment 12 are circular-mouthed, small, omitting small, cylindrical, white 
tubes. SpiracUa of ordinary size, oval, brou n, situated above the dorsoven- 
tral teeth. Colour of the larva is green ; the cylindrical portion of the 
teeth translucent-looking except on segment h where they are black; 
bases of dorsoventral teeth touched with brown ; a diagonal white line 
curving from hinder margin of the segment at the base of the dorsolateral 
tooth round the outside of it and up to dorsal lino on front margin of 
each segment 3-10 ; the dorsal space inside those diagonal lines sufiusod 
with brown ; segment 1 1 with three parallel, short white linos anterior to 
the gland, longitudinal and connected by a short, transverse, white line 
along front margin ; a yellowish subspiracular line running over the 
dorsolateral teeth, ventrum light translucent green— the sides being set with 
longish, white hairs. L: 19mm; B; 6’2/)mm. 

Pup>z, (PI. 11, tig. 24 a) — Normal in shape but with the constriction very 
shallow and wide ; stout. Head hidden under segment 2, very considerably 
bowed towards ventrum; segment 2, transversely convex, long, the dorsal 
slope at 00^ to the longitudinal axis of the pupa, hinder margin rather convex 
towards thorax ; thorax humped, the front dorsal slope 60° in continuation oi 
that of segment 2, gradually becoming parallel to the longitudinal axis about 
apex aud then descending gently to segment 5, compressed somewhat 
lateral ; the shoulders much broader than segment 2 ; the lateral outline 
thence to segment 7/8 slightly concave, the dorsal also ; abdomen stout and 
as high as the thoracic apex at segment 7 and broader than shoulders at 7/8 ; 
anal end somewhat turned under : the hinder end of pupa, therefore, broadly 
rounded ; the transverse section of the abdomen is circular except for the 
somewhat fiattened ventrum. Surface of pupa finely aoieulate-retioulate 
covered with minute, erect, red hairs which are longest on the two extremi- 
ties and with a slight, circular depression above each spiracle of abdomen- 
scars of the dorsolateral teeth ? The intersegmental membrane between 
segments 9, 10 is visible, black and finely striate, the posterior margin of 
segment 9 very slightly raised above 8. Spiradea of segment 2 facing 
forwards, oval, white, fiat ; the others situated in shallow depressions, oval: 
light brown, oval with a middle slit. Colour brown-rose, smudged with 
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blackish on the sidos of thorax and on wings, leaving a diamond-shaped 
space of the ground-colour on the apex of thorax pure ; blackish, lateral, 
smudged abdominal, lino. L : 12 mm. ; B : 6 mm ; H : 5*26 mm. 

Habits. — The egg is laid aniongsi the llowei’s, the larva lives 
nearly entirely on them, indeed entirely ; and is attended by a 
Cremasiogtuier ant ; is sluggish, grows vapidly ; turns rose before 
pupating ; pupates anywhere, wandering prior to settling down ; 
often goes down to the ground to change and uiidtu'goes the trans- 
formation on a leaf, in a (*rovi(*e, on a stone 4&c. The pupa is 
attached by the tail and a body-band. When touched it makes 
a noise like fluttering which is distinctly audible; probably it 
makes it by moving tin* abdominal segments togethc'r at the 
common margin of segments 8, 9, and that might be the reason 
why the segmental membrane is there exposed. The butterfly is a 
strong and rapid flier and does not bask on the tops of trees 
but sits on the lower branches generally wnth the wings clohcd, 
doing nothing in partienlar as far as ean be seen — it ocejisionally darts 
after anotlier insect. Tho place to find them and catch them is at 
flowers foriliey are very greedy of nectar and may be found at them 
even in really dull weather, one of the lavou]*iies being the sapinda- 
ceous Allophiflltfif (Jnhh(\ 1'lie flight is straight. The habitat (*{ tliis 
insect is India, Ceylon, Andaman Islands. It frequents open plain 
country as well as jungles and regions of forest, hills and heavy 
rainfall in Sikkim ; Khasis, Uniichi, Calcutta, Dharuar, Tharia, 
Karwar, Central Prcninces, Chin Lushai, Massuri, Lucknow, 
Matheran, (^ac’har, Kilgiris. The foodplaiits of the larva are 
Spinva (/iW^me) in the Himala)«as; Anti(lr>^iini ghfespni- 

hilla (^EaphorlnuPCfr) ; Zi'rgpliuh (^Rh aw nacptv') ] Aracia primafa 
(hegvtubiosecs^ \ (Juis<iaaliH iadira {i\)mhrvlucPit) \ and nearly 
always it is the flowtu-s that are ( 3 atc»n. 

198. Rapala vamna. Wood Masou and do Niceville. Male. Upperside . 
dark indigo-blue, glossed, in certain lights with a greenish tint. Fore uing : 
with a blue colour merging into the broad, black costal and outer, marginal 
borders. Hind wing; with the costal space and ab<loininal fold blackish, 
outer margin with a very narrow black band; the abdominal space outside 
the fold darker black than the colour of the fold ; anal k)be black, with an 
orange spot, and 9 few greyish-white scales along its upper side; tail black, 
tipped with white. Ctiia of both wings black with pale tips, with a white 
medial line through it from tho anal lobe to vein 5. Underside rufous- 
brown, varying in shade of colour somewhat in different examples ; mark- 
ings darker brown. Fore w’ing: with a bar at the end of tho coll ; a mo- 
derately broad, discal band from near tho costa to the submedian vein, 
slightly outwardly curved above its middle, in some examples with a patch 
of black suffusion joining it to the discal bar ; a submarginal, narrower 
baud. Hind wing: with similar discoidal and discal bands, tho latter 
outwardly edged with white, composed of conjoined, squarish, spots, pass- 
ing close to the lower end of tho discoidal bar, slightly outwardly curved 
from the costa to vein 2, where it curves inwards in a large angle to tho 
abdominal margin a little below its middle, aud is there prominently edged 
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with white on both sidoB and has a short, white line olose below it ; anal 
lobe black, crowned with dull orange ; a white, anteciliary thread on the 
lower half of the outer margin. Antennae black, ringed with white ; club 
tipped with red ; frons black ; eyes ringed with white ; head and body 
above and below concolorous with the wings, abdomen below ochreous. — 
Female. Uppersidfi paler, pale brown glossed with purple ; consequently 
the costal and outer marginal black bordors more distinct. Underside 
paler than the male, markings similar. Expanse : 27 — 40 mm. 

Larva — It is of the same shape exactly as others of the genus ; that is of 
the lycaenid form generally but with a row of dorsolateral and subspiracular 
( dorsoventral ) teeth or short, cylindrical, fleshy protruberances topping 
broadly conical productions or risings of the larval surface. Each segment 
has these ; segment 2 is normal with the usual four-sided, dorsal de- 
pression ; segments 11-14 ( segment Hi is entirely wanting or, at least, not 
traceable ) are without the dorsolateral teeth and the subspiracular ones 
are situati'd slightly higher than those of the rest of the segments, those on 
segment 11 pointing slightly up, those on segment 12 slightly up and back, 
those of the anal segment straight out and back, diverging slightly from 
each other and separated broadly at their bases by the perfectly straight 
hinder margin of the segment, the distance between the bases being well 
over the length of the tooth. The dorsal depression of segment 2 is 
smooth and shining, has the margins slightly wave<l and is more or less the 
colour of the rust of the body with a pure white, dorsal line as well as a 
similar line at right angles to it, the two forming a white cross ; the seg- 
ment itself is tumid as usual, semicircular in shape. Segment has the 
front margin straight and rising perpendicularly from segment 2, the teetli 
being situated there, the rest of the segment sloping back and slightly 
down to the hinder margin ; all the other segments 4-10 rise suddenly, f.s., 
in a steep slope t(» the top of a rather narrow, round-topped ridge behind 
the middle of each, which ridge bears the dorsolateral and subspiramlar 
tooth on each side of the dorsal hue where it ( the riilgo ) is largely dented 
b^3tw6en tlio two dorsolateral risings ; behind the ridge the segments fall 
nearly perpendicularly to the hinder margin ; also, laterally ou each, the 
whole surface is slightly ooneave between the dorsolateral and subspiraou- 
lar teeth on the front slope of the ridge. Segment 11 bears the mouth- 
shaped, transverse gland on the crest of the ridge ; segments 12 and 14 
are more or less flat dorsally between the subspiracular teeth and the for- 
mer bears the usual protrusible organs which are small and often diflioult 
to trace. Head round, shining, light watery greenish-white suftused at eyes 
and round the mouth-oponiiig with dark red-brown : the labi^um and anton- 
nie whitish ; the clypens is large, triangular, outlined thinly red-brown. 
Surface Kliining, covered with a few ordinary, minute, lowly convex tuber- 
cles and short, black hairs ; tho teeth sot with short, black, radiating hairs; 
the front margin of segment 2 with a gooil many light, flne, erect hairs all 
over it, some of them very nearly as long as ' the segment itself ( throe 
or four only); some very much shorter hairs on tho hinder margin of 
segment 1 4 ; the hairs on the teeth are as long as the teeth proper 
..Ibomselvos (not counting the great conical surface-risings which might be 
' looked upon as their bases). Spiracles small, rather light pinkish-brownish, 
slightly prominent, dullish, very regular-oval ; those of segment 12 larger 
than the rest. Colour is perhaps, generally, apple-greon but the whole is 
more or less suffused throughout with brown-rose ; on each segment is a 
white lino starting subdorsal at the front margin and running down and 
back to the hinder margin just almve and behind the spiracle ; the 
dorsal region lighter ; the cylindrical teeth nearly white (a sort of livid, 
soiled-looking yellowish- white) ; the tops or crests of the ridges also lighter ; 
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th« ventriim, legs and prologs all a light, very pale, watery green. L : 15 
mm. ; Hi 7*5 mm. including the teeth and about 5 mm. excluding 
them. 

The colouring is dihicult to describe as it is so patchy. There is a touch 
of yellow behind each spiracle ; the spiracles are situated upon the 
posterior slopes of the ridges; the Hat-dorsal surface of segments 12-14 
is somewhat corrugated. 

Ihipa , — This is more or less normal in shape but very stout in build. It is 
highest at segment 7 and there also broadest ; the front end is compara- 
tively narrowly rounded, the anal end very broadly as segments 10-14 
have thidr <lorsal line more or less in a plane perpendicular to the longitu- 
dinal axis of the pupa ; segment 9 has it inclined at about an angle of 
4o" ; the dorsal line of thorax slopes towards head from the hinder margin 
in a more or less even, slightly convex line ; the is nearly altogether 
ventral, the front margin of segment 2 forming the front of the pupa ; the 
shoulders are rounded and luirdly prominent ; there is a slight wide 
constriction from them to segment 7 laterally ; dorsally also, segments 4, 5 
are at a lower level than either the thorax or segment Segment 2 is 
hood-shapcil, more or less in the shape of a cjuarter-sphere but slightly 
flattened in the dorsal region along the front margin (which is practically 
in the same plane as the straight ventral line) and very slightly compressed 
laterally, the dorsal lino at an angle of 75'^ to the longitudinal axis, 
the hinder margin very nealy straight between the spiracles ; the 
thorax is twice the length of segnnuit 2 (porhaj)8 a little more) and, 
like it, transversely convex, rising from the front margin in the same piano 
as it also but soon curving round to become nearly parallel to tho ventral 
lino or longitudinal axis (which is, hero, tho same thing ), at the extreme 
hinder margin it falls gentlv, the hinder margin is produced backivards in 
a right angle into segment 4, and each end of this hinder margin meets tho 
wing-lino in a widely open, broadly rounded angle of slightly under 90^^ ; 
segment 1 is very short in tho dorsal line, somewhat ext4*nsive laterally ; 
segment 5 is shorter than the dorsal line of segmemt 4 ; segments 9-9 inclu- 
sive aro more than three times as long as 5 and coequal ; segment 10 tho 
me us these ; segments IJ , 12 half as long as them ; segments 13, 14 to- 
cher (segment 13 pnictioally non-existent) as long as 12. Svrfare 
;hc pupa is rugose with fine, raised, thin reticulations which are more 
ess in the form of rays from small, raised points and this is the case all 
r except in tho broad spiracnlar depressions where there are merely tiny 
orcular risings without reticulations ; tho hinder margin of segment 9 and 
front margin of sogment 10 is coDspicnously thickened and raised, the 
™er more than the lattijr — with a narrow depressed interval between ; 
j^ents 10, 11 similar but less so ; tho whole surface set with short, erect, 
light brown, pointnul, minutely feathered hairs which are longest and den- 
sest on segment 2 along tho front margin and on the throe last anal 
segments, (12-14 ); these hairs as long as the spiracles : the longer ones as 
long nearly as the spiracles of segment 2. Spiracles of segment 2 are near- 
ly as long as segment 5 and less than half that broadth, oval, facing forwards 
and very light pink-brown in colour; the rest are very small, oval, slightly 
raised, shining and the sumo colour, each one in a broad, shallow depression 
of the surface ; that of segment 11 blind, of segment 12 still blinder. Tho 
colour is moderately dark brownish pink suffused dorsally and laterally on 
the abdomen irregularly with browm, on the thorax laterally ; tho wings 
yellowish suffused thickly with brown or olive-brown. L : 11* 5mm. ; B: 6mm. 
at segment 7, 4mm. just before shoulders ; the heights at those places tho 
same. 
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IIcJAU . — The egg is laid in the axil of a flower-bud or on the 
stalk of a flower; nearly always amongst the flowering pai*t 0 . 
Never more than one is deposited at a time. The little larva eats its 
way out of the side of the egg towards the top and is at finat more 
or less like other lyomnid larvm. However, after the first moult it 
begins to show the “teeth of the mature stage. It bores into 
the flower-bud when very small and feeds on the tender parts of 
the inside. As it grows bigger, however, it takes to eating the 
rest of the flower parts and oven the young leaves. It is at all 
times sluggish and is sometimes attended by ants of various sorts. 
Before pupation it becomes a dark brownish-pink in colour and 
wandei*8 away to some crevice or secluded, darkish place whore it 
fixes itself down with a body-band and tail-attachment. When 
touched it emits a knocking noise by moving the body from seg- 
ment 9/10 forwards: it moves it up and down, though very 
slightly. The larva, when not feeding, retires to branches 
or the trunk of the tree and hides itself in the crevices 
of the bark or similar places. The habits of the butterfly 
are identical with those of J{apala schMncea in every way 
and the caterpillar feeds on the flowers of Zhijphus ^i/lopyrus, Z, 
rugosa ( Bhamnacew ); Qmsqvalu indica ( Combreiacec^ ); Sapivdus 
frifolialuB (Sajiindacrco) and, doubtless, many others. The habitat 
of the butterfly : is throughout India, Burma, ('eylon, Java and 
Borneo, in the plains and hills, in forests or open country, from 
sea-level up io 8000' at least and prac’tically everywhere except in 
desert country where rainfall is deficient. Hpecimeus have been 
t4iken in Calcutta, Kai*en, Chin liushai and Chin Hills, Masuri, 
Lucknow, Matheran, Tliana, Belgaum, Dharwar and Kanara Dis- 
tricts in Bombay ; Java ; I^ort Blair in the Andamans. 

37. Oonus CUKRITRA. 

The genus contains but two species, one with the underside pure white, 
the other with it washed with ferruginous ; both with a long, feathery white 
tail at the end of vein *2 which is as long as the whole costul margin of the 
fore wing ; another, not a quarter the length, at the end of vein 1 and a 
short apology for one at vein 3. Eyes naked ; body moderately robust ; palpi 
pointing straight forwards, second joint long and roughly scaled, reaching 
for half its length beyond the head, the third one-fourth the length of the 
second, slender; the palpi of the female much longer than in the male. 
Antennse gradually thickened to end, tip pointed. The transformation of 
jaffra are known and are given below. The larva is abnormal, somwhat the 
shape of that of RcUhinda but with only short, dorsal, hooked teeth instead 
of long tentacular processes. Tlio pupa is stouter tlian that of Rathinda but 
much o{ the same type and is attached only by the tail. The larva is prac- 
tically omnivorous in the matter of foodplants. The genus inhabits North 
East India in the Himalayas ; South India ; Ceylon ; Burma ; the Malay 
Peninsula and some of the Malay islands. 

114, Oharflra Jaffk^, Butler.— Male. Upperside : both wings : blackisb- 
browu, covered with a beautiful purplish gloss. Pore wing: immaculate. Hin<l 
wing with the anal extremity of the outer margin black separated off from 
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the rest of the wing by a straight, white boundary often composed of two 
separated lunules, the outer opposite the 18mm. long tail at the end 
of vein 2, the inner opposite the space between the long tail and the inner 
tail; the black extremity also bordered below by white from the anal angle as 
far as the base of the long tail; a short white line inside this latter white mark 
at the extreme margin indicating the interior attachment of a small, bnish-like 
appendage. Uvdereide : both wings pure white with a slight lustre, the apex 
somewhat broadly and outer margin tinged with brown ; a delicate, brown line 
on the discocollular veins ; a complete postiueclial line compoHod of interrup- 
ted, short lines between the veins ;the two in interspaces 4, 5 moved out- 
wards ; a very obsolete subniarginal, similar lino. Hind wing: with a post- 
medial similar line to that on the fore wing but inside it and not continuous 
witli it, composed of similar lunules from the costa to vein 4, then of much 
moro arcuate marks curving round ti> the middle of the anal margin ; a simi- 
lar subniarginal series from costa to anal margin parallel to tlie postmedial 
linh ; outside this again a series of four deep-black spots, marginal, from the 
interspace S to anal lobe inclusive ; the uppermost and last but one gener- 
ally much smaller than the other two. ("ilia of fore wing brown, of hind wing 
white.— Female. Exactly like the male except that the white, transverse bands 
above the tails on the upporsido of the hind wing are far broader and there 
is no purplish gloss. Anteimeo black with a few white scale below ; head, 
palpi, thorax and abdomen brown above, white beneath ; the eyes bordered 
with whito and vertex of head with a w'hito central line. Expanse : male 
and female, 40mm. 

Very rarely specimens arc found with a w’hite, discal patch on the fore 
wing m tho Kanara District. About half a dozen insects of the same brood 
were bred bearing this patch. 

Egg. —Nearly hemispherical in shape, broadest just above tho base ; the 
surface covered with seven row^s of coarse-walled cells, irregular in contour, 
from summit to base ; shining. The colour is enamel-white. L : 1. 5mm; 
B : Imin. 

Larva, (PI. 11, hg. 25). — The shape is that of tho larva of Batkinda but 
it differs in having a dorsal ecrics of short, rather hooked, Heshy teeth on 
segments 5—10 instead of the tentacular processes described for that genus 

The headiu shining light-yellow in colour, rather small, round and is hid- 
den under segment 2 Segment 2 rounded along tho free margin, some- 
what narrowly indented in the dorsal lino of front margin and, again, laterally 
with a smaU, rounded sinus, tho margin somewhat thickened ; anal segment 
square behind at the extremity ; segments 11, 12 broadened out at their 
common margin into a sort of triangular, rounded tooth on oach side so 
that the body is little narrower across there than it is at the broadest part, 
segment 5 ; sogment 11 has the gland situated on a transversely swollen 
fold near the hinder margin. Tho body is considerably broadened out a 
segment 5 gradually increasing in width and evenly, from the front, then 
narrowing again as evenly though more gradually to segment 10, increasing 
much more rapidly to the tooth at tho common margin of segments 
11/12, thence narrowing to the extremity ; the dorsal outline is more 
or less straight from the anterior end at head up to the top of segment 5, 
sloping at about 45"^ when the larva is at rest with the head tucked in and 
the front segments somewhat contracted, then convex over the top of seg- 
ment 5, after which, with a slight concave curve it runs down to segments 
11/12, thence sloping much more rapidly for the short distance to the end ; 
the ventrum is quite flat and closely applied to the surface ; the dorsal out- 
line, further, toothed on segments 5 to 10 by one single, 1mm. long ( barely 
that), hooked, laterally compressed, sharp, broad-based, fleshy tooth in the 
middle; the first four directed somewhat slantingly backwards, that on seg- 

8 
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ment 9 quite vortical, that on segment 10 slanting forwards. The surface 
is shining, pitted minutely all over, laterally indented at the base of each 
dorsal tooth ( or only at teeth of segments 8-10 ), covered besides with ap- 
pressed hairs all over which are somewhat irregularly directed, wbite-colonr* 
less and very small ; also similar hairs on the dorsoventral margin but mixed 
^ith a few, comparatively long, brown, erect hairs — the minute hairs on the 
brown pai^s are brown. Spiracles of ordinary size, oval, light in colour, 
narrowly boidered brown. Colour of the larva is green or rose according to 
urhethor it is feeding on green or red young leaves ; generally with a lighter 
colour dorsally on segments ^ — 6 ; segments H, 9 are always brown ; the tooth 
are tipped yellow ( if the colour is rose ) and brown ( if green ) ; there is a 
greenish (if rose) or white (if green) snbspiracular lino. L: 19mm. 

l^pa, ( PI. II, iig. 25a ). — It is also of the same type as that of Rathinda 
amor : fixed by the tail only and standing free. Head bowed, hidden from 
above by segment 2 ; segment 2 rounded as to the free margin, conirex dor- 
sally and transversely, sloping in the dorsal line at a considerable angle 
towards thorax ; thorax large, stout, very convex-humped ; constriction be- 
hind it dorsally slight, laterally nil ; abdomen swollen at common margin — 
of about there — of segments 6, 7, being highest part of the pupa ; and that 
region is also the broadest part, broader somewhat than at shoulders ; the 
dorsal slope from 6/7 tc the anal extremity is at an angle of about 45“ to the 
surface the pupa is fixed to, assuming that that surface is all in the same 
)>lano; the anal segment hoof-shaped ; ventral line more or less straight 
though slightly curved concavely. Surface dull, finely rough, no clothing ; 
the segments distinct. Spiracles of segment 2 raised, white in colour 
and longly oval m shape : the rest small, hmgly oval, fiush and brown. 
Odour oi pupa ; -head, thorax and wings brownish-grey, the colour of the 
bark of young shoots ; eyes bright-groon ; abdomen bright-green with a 
long, dorsal oval space on segments 0-10 which is brownish-grey. Ij : lOmni. 

Ilahiis. — The eggs are laid, three or four in fairly rapid succes- 
sion on the shoot or stalk of the }'ouiig leaf; the larva, emerging, 
lives openly on the underside of a leaf or on a leaf-bud or stalk. 
Later on, when it gets big, it is easy to see as it always feeds on the 
young leaves throughout its existence and is a conspicuous object, 
feeding on the edge^ fi’om below; also, there are almost invariably, 
several together, i, e., on the same leaf, if large, or on separate 
leaves of the same bunch. The pupa is formed on a stalk or twig 
amongst the shoots, on a tree-trunk, the surface of a rock, &c. ; and 
the head is invariably directed up^^arf^s. The butterfly is very 
plentiful in the North Kanara District of Bombay, in Btdgaum and 
along the (ihats also ; and is, besides, very easy to see, attracting 
attention bj^ its long feathery tails as it flies or sits. It may be 
found flying about young shoots almost at any time during the day 
in the w^et months in the opener places of the jungles where there 
have been cuttings or hacking of branches ; it flutters a good deal 
round these, often flying off a space to I’etum again ; but will also 
fly along pretty straight and strongly along the edges of these clear- 
ings and frequently rises to the tops of the trees. It basks some- 
times quite low down on a leaf wdth the wungs half opened, at 
others it chooses a higher perch ; it rests on the undersides of leaves, 
on a twig, 4c., with the wings closed completely held over the back 
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iu the usual vvaJ^ It exists from sea-level to 2,500' — the highest 
parts that Kanara can boast of but never seems to go into the 
absolutely open fields nor to (‘xtend further than where the rainfall 
is less than about 30 The larva is not attended by ants as a mle 
but, occasionally, these insects may be found on the young leaves 
with them although, it seems, not with the ])riniary intention of 
visiting them. The eggs are laid, as a rule*, many on one plant, on 
the young shoots in th(' axils of leaves and on luids. Konu^ of the 
foodplaiits are Cinnamon, Xijlia (hlahriforniis^ Saraca i ii < I ica( both 
these last £r</ Mm?// ome ) and, doubtless, there are others. Cinna- 
mon belongs to the laurels or The plae(*s from vhich the 

insect has been recorded aie: Southern India and (’ey Ion. There 
is another form, f(»rmerly considered to be a S(*parate sjjecies but 
now regarded as a race only, ih freju, Tabricius, the originally 
descri()ed form from North India, which exactly resembles 
except that the undersides are washed with terruginous. That 
race exists in the Himalayas; Assam; Burma; Malay rcminsula, 
Java and Borneo. 


38. Genus — Bixdauara 

Eyes hairy ; body moderately stout ; ])alpi directed straight forward 
(twice as long in the female as in the male), second joint scaly, very long, 
extending two-thirds beyond the head, third joint one-third its length, 
slender, naked ; logs scaled, ftuuors slightly hairy beneath ; antennae 
with a lengthened, pointed club. There aro two species and a more or 
less constant race recognized in India : phocides from Himalayas in Bhutan, 
Sikkim, Sylhet, Burma, South Andamans, Malay Peninsula and Nias 
Island ; areca from the Nicobars ; and our ono, sugrim from South India, 
Goylon and Java. This last is easily recognized by its pure velvety black 
uppersides with long cream-coloured or light coHee-coloured tails, as long 
as, and very similar to, tlio white ones of Cheritra jaffra, with a bright 
inetallio-blue, short band above them in the male the female is brown and 
rather similar to the feniahj of Cheritra jaffra but easily distinguishable 
from it by the banded underside which is the same in both sexes ; the anal 
lobe of the hind wing is oblong and elongated. Sugriva is common 
in the jungles of the Western Ghats iu Kanara District and is 
fond of flowers, especially those of Leea. The larva is very like those 
of the genera Deudorix and Virachola, having the same peeuhar formation 
of the last throe segments to form a shovel for cleaning out the fruits 
iu which it lives and which it eats. The butterfly flies fast and well and 
keeps to the tops of high trees but does not come out into the open. The 
pupa is also similar to those of those genera. 

195. Bindahara sugriva, Horsfield. Male. — Uppersidei both wings black. 
Fore wing : with the extreme costal norvure yellowish and marked near the 
apex with three delicate, oblique, black lines. Hind wing: narrow, 
gradually tapering to the anal extremity, with a single marginal notch 
near the base of the tail ; where starts a broad, short, metallic-blue, 
marginal band, varying in tint according to the light, terminating at a 
small distance above the anal angle ; abdominal margin brown from 
the base to the middle, then greyish-yellow, in the anal region orange 
extending to the extremity of the tail ; there are two black lunules in the 
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anal region, one exterior near the marginal notch, one at the base of the 
tail, both of them very faint. UnderMe : both wings ochraoeouB*brown 
becoming pure yellow towards base with the spots and bands of a 
deeper colour bordered throughout with a delicate, yellow line. Fore 
wing : bearing an oblong spot near the base, and three, broad, transverse 
bands ; the first, at a small distance from the base, abruptly 
terminated at the costal vein ; the next, postdiscal, extending 
across the whole wing, thinning downwards and tending slightly 
towards the outer angle, with an irregularly-waved, posterior margin : the 
third, somewhat narrower, submarginal, also extends right across the wing. 
Hind wing : an oval spot near base near the costa ; then a broad 
irregularly-interrupted, subbasal, arched band, composed of, near the costa, 
subconfiuent marks, on the disc and near the inner angle of several succes- 
sive pairs of distinct, oval spots ; postmedially : a series of brown arcs 
margined with yellow forming a curved band right across the wing, being 
simple near the exterior margin but consisting of a double series of parallel, 
darker coloured arcs as they approach the inner margin ; beyond this a de- 
licate, brown, submarginal thread, fiexuose across the entire wing ; forming 
the inner boundary of a marginal series of oblong spots containing, in 
the anal region, two deep-black ocelli, one on each side of the tail, an 
oblong similar spot on the lobe ; all tlieso black spots adorned, each, at the 
internal edge, by a delicate, powdered greenish-silvery streak. Body 
black above, white-downy beneath. Antennm black with a ferruginous tip, 
sprinkled snow-white underneath to base of club. Tail imifomily deep 
cream coloured. Female. Uppereide: both wings olive-brown, iu some 
lights glossy metallic-brown. Hind wing : with the anal area and the tail 
white ; a large, black spot at the outer base of tail and a black-speckled 
spot at the anal lobe. Underside: both wings white, marked as iu the 
male. Expanse : male ; 35-40mm ; female : •i0-40inm. 

Egg* — Dome-shaped, broadest just above the base. Surface shining ; 
covered with thick-walled cells which are 4-and o-sided, the first tivo rows 
above the base more or less regular -K>blong with their greatest length along 
the meridians ; the intersections of the walls are thickened and slightly 
prominent ; all the cells are more or less irregular-shaped and diminish in 
size upwards ; there arc about three rows of large cells from just above thn 
base upwards ; then, further up, they get small, the wralls get thin and 
only the intersections are prominent ; little, white lumps ; the centre or 
apex is occupied by an annular depression immediately around which the 
cells are minute. Colour: blue-green ; the cell-walls and lumps all white 
B : 0.9mm ; H ; 0.6mm, 

Larva, — ^Ts in shape, etc., nearly exactly like that of F. iaocrates to look at 
except that the white mark on segments 7, H is here cream-colour. Heatd 
shiniug, round, rod-brown in colour, the eye-batch black. Segment 2 is 
semicircular in outline, the central, dorsal depression shining wdth a large 
black spot at each lateral angle ; the arrangement of the last three segments 
12-14 is the same as in F, isocrates. Surface very shining, covered closely 
with minute, erect bristles ; these bristles longest on the tides and front 
margins of segments 2, 8 on the dorsovontral margins and round the edges 
of the ‘^shover^; gland on segment 12 inconspicuous, transverse, mouth- 
shaped, SpiraclM : black, oval, situated in depressions, raised, conspicuous. 
Colour of body very dark purple-brown ;segments 2, 3 orange, except that 
3 has a lateral patch of b^y-colour and a dorsal line of the same, segments 
7, 8 creamy-white with a small, dorsal and lateral patch of body-colour ^ 
ventrum orange. L : 20 mm ; B ; 6 mm ; H : 5 mm. 
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Pifpa.— Very similar to that of V. inocraUa. Head ventral, the front 
margin of segment 2 starting from the resting-surface, absolutely semicir- 
cular in outline, convex transversely, dorsal slope of segment 2 and the 
front ascent of thorax in a plane at about 60^ to the longitudinal axis of 
ptipa ; thorax convex and even with segment 2 but broader ; shoulders 
rounded ; greatest breadth at segments 7/8 ; the construction very slight ; 
transverse section of abdomen a slightly depressed circle. Surface of pupa 
linely acioulate-rotioulate on segments 2, 3; with semi-oroct, fine, white 
hairs on the whole surface except wings and sides ; also covered with 
minute, brown tubercles. Spiraclee of segment 2 nearly linear, longly 
oval, slightly raised and facing forwards ; others longish oval, brown in 
colour. Colour : lightish yellow-brown ; blotched darker on sides of seg- 
ments 2, 3. L ; 11.75 mm ; B : 6 mm. H. 4*75 mm. 

JJahib, — The habits are nearly the hatne, for the larva and pupa, 
as those of Virachola isocraten. The larva is only intermittently visit- 
ed by anl« ; not really attended by them. The egg;R are laid on the 
fruits, whether ripe or green but al\\ays wlien fairly well grown ; on 
the branches, twigs, heaves, &c. IMie larva, however, does not fix 
the fruits up with a web and ehanire into the pupa sometimes when 
they ha\e fallen to the ground ; ordinarily, ho^^e\er, they leave them 
and jnipate anywheie else. Neither do the larvm spin a hinged 
door to the entrance (d the fniit when they pupate inside it. The 
pupa is attached by the tail and a body-band in the usual way. 
'riie butterfly is a strong flier but not so quick or active as Deudorix 
or Virac/fola. The male is mucii oftener seen than the female as 
the latter does not visit flowers neaily as much. She probably 
attend.^ to business while the oth(‘r, as usual, prefers leading an idle, 
luxurious (Existence. ^Plu' flower that seems to attract tlie males most 
is that of Leea narnJmcina in Kanava. They are easy to catch when 
sittiiig on the flower-heads but it is not usual to get a good specimen 
for they seem to baiter themselves about a good deal, e.specially their 
long, feathery tails. It is I’are to get a pcrfi*ct specimen except a 
cage-bred one. Ordinarily the insect must live amongost tlie upper 
stories of the forests for, exce})t at flowers, it is rarely seen. It 
certainly does not go to the summits of the hills to bask on the tops 
of trees for the writer has never seen one in such places although 
other butterflies go up in numbers for the purpose. The foodplant 
of the larva is of the order somewhat 

extensive creeper of common occunence iu the heavy evergreen and 
semi-evergreen forests of Kanara. The fruits, which are the only part 
eaten, are round, about 1"-1*5" iu diameter, wrinkled-rough on 
the surface and bright orange in colour. 'J'hcy ripen in the mon- 
soon months and may then bo found strewn about on the ground iu 
the jungles, most of them having the insides oaten out of them by 
monkeys. It is an easy matter to climb up and get as many as are 
wantecl from the branches and nearly every fourth or fifth one is sure 
to contain a larva or two, if not even three. Sometimes as many 
as five eggs will be found on the stalks and finit-surface and these 
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can be bred out without difficulty. Many of the eggs are parasitised- - 
and pei’haps it is as well, for there seems to be a superabundance of 
them and the females must be extremely pi’olific. The habitat of 
Bindahara sugriva is South India, Ceylon and Java. It is certainly 
a purely jungle insect and never occurs anywhere even near the 
eastern border of the forests of the Western Ghats where the rainfall 
is probably deficient. It is plentiful on the hills near Karwar in 
Kanara close to the sea — within a mile or so of the actual sands — and 
is sure to occur also at Mahahleshwav and all along the evergreen 
parts of the western ghats up to Matheran. 


(To be continued,) 
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SUMMARY OF THE RESULTS FROM THE INDIAN 
MAMMAL SURVEY 

OK THK 

BOMBAY NATURAL HISTORY SOCIETY. 

By R. C. WRouGriTON, k. z.s. 

Part V. 

(CotdimLe(J fro7n pufje 802 of Volvme XAKI.) 

Gen. XI. — IjKggadjlla. 

Thomas established the genus to accommodate the species 
plalythriXf Bonn., (J. B. N. IT. S., xxii, p. 082, 11)14). 

A large number of names has 
No. 289. 'plaiythriXy Bonn. been added comparatively recently, 

of which the following is a chro- 
nological list fwilh references), viz : — 

1832. platythrix, Bennett, P. Z. S., p. 121. 

1908. ramnadensisi Benth., Rec. Ind. Mus. ii, p. 385. 

1911. sadhu, Wr., J. B. N. H. S. xx, p. 1001. 

1912. Cinderella, Wr., d. B. N. H. S. xxi, p. 770. 

1912. phMipsi, Wr., J. B. N. H. S. x.xi, p. 772. 

1913. surktia, Wr. and Ryl., *1 B. N. H. S. xxii, p. 10. 

1913. bahndur, Wr. and llyl., J. B. N. If. S. xxii, p. 18. 

1913. siva, Thos. and Ryl., J. B. N. 11. S. xxii, p. 212. 

I9l3. grahamiy Ryl., J. B. N. H. S. xxii, p. 434. 

1913. kannyngtoniy Ryl., J. B. N. II. S. xxii, p. 435. 

1914. shortridgeU Thos., J. B. N. II. S. xxiii, p. 30, 

1914. gurkha, Thos., J. B. N. H. S. xxiii, p. 200. 

These twelve species may be arranged in a key as follow.^ : — 

Key to the species of LECiGAOiLLA, 

A . — Mammary formula 4 — 2==12. 

а, Si/iO large, hind-foot 22inin. ; colour 

brown ... ... ... ... 1. platyihrix, THenu, 

б. Size smaller, hind-foot 17mm.; or 

less ; colour grey drab. 

Size larger, hind-foot 17mm.. 
condylo-basel, length of skull 
25mm. ; upper molar series 4mm. 2. sadhu, Wr. 
b\ Size smaller, hind-foot 10mm. at 
most ; condylo-basal, length of 
skull 22mm. ; upper molar series 
4mm. ... ... ... ... 3. cinderdla,^r^ 
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B , — Mammary formula 3 — 2—10. 
a* Size large, hind-foot 22mm. 

a\ Undersurface whitish grey ... 4. shortridgei, Thos. 
h\ Undersurface pure white, 
a*. Coat composed of fine spines... 5. hannyngioni, Yiy\. 
6®. Coat composed of coarse, harsh 

spines (5. bahadur, Wr. and 

% 1 . 

6. Size smaller, hind-foot 19mm., or less, 
a'. Hind-foot about 18mm. 

a*. Colour darker ; a pinkish line 

dividing flank from underside. 7. gtaJiami, Ryl. 

W. Colour paler ; sharp line ot de- 
marcation between flank and 
pure white underside ... 8. gurkha, Thos. 
b\ Hind-foot about 16mm. or less, 
a*. Coat composed almost entirely 
of stiff spines. 

a\ Colour darker, dark bistre ... 9. phUlipsi, Wr 
b\ Colour paler, fulvous drab ...10. «urjfc/ia, Wr.&Ryl. 
b** Coat with much finer spines, 
a*. Coat very close and short 

(3 mm.) ... ... ..Al, ramnadensi8,Benih. 

b\ Coat fuller, hairs and spines 

longer (7-8mm.) ... •••12. siva, Thos. & Ryl. 

OmRIBUTION : — 

1. platgthrix, Bennett. Type locality : — “ Dukliun*' (Sykes). 

Other localities : — Ahmednagar ; 
Thana; Central Provinces; Dharwar 
(B. M.); Khandesh; Bcrara; Nimar; 
Central Provinces ; Ratnagiri ; Satara; 
Dharwar; Mysore (M, S. 1.). 

Type B.‘M. No. 55.1 2.26.382. 
(in al.). (Type of saxicola, Elliot, B. 
M. No. 32. d. ; Type of spinulosa. 
Blyth. Ind. Mus. Calc, No. e. 

2. L sadhUi Wroughton. Type locality: — Virawah, Sind 

(Priestley). 

Other localities : — Outch; Kathiawar; 
Palanpur (M. S. I.). 

Type:~B. M. No. 11. 3. 13. 8. 

3. L. Cinderella, Wrough- Type locality : — Bhuj, Cutch. (B* N, 

ton. H, S. — Crump). 

^ Other loeafities Cutch (M. S. I^) 

Type:—B. M. No. 12. 1. 9. 12. 
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4. L. shortridgei, Thomas. Type locality : — Mt. Burma (B. N. 

H. 8. — Shortridge). 

Other localities : — Mt. Popa(M. S. I.) 
Type: — B. M. No. 14. 4. Jj. G. 

5. L. hannyngtoniy Byley. Type locality : — ilakut, S. Coorg, 

(B. N. H. S. — Shoilridge). 

Other localities : — Poorg (M. S. I.). 
Type:~B. M. No. 13. G. 2J. 2. 

6. L. iaAodicr, Wroughtoii Type locality: — Karwar, Kanara. 

(B. N. H. S.). 

Other localities : — Kanara (B. AI.). 
Type:—B, M. No. J2. 10. IG. 3. 
Type locality : — Wotekolli, 2,000', S. 
Coorg (li. N. H. S. — Shortridge). 
Other localities : — S. Coorg (M.S.I.). 
Type: -H. M. No. 13. g‘. 21. 1. 
Type locality: — Jt*rnn, llamnagar, 
Ivuiiiaoii (B. N. H. S. — (h'uiiip). 

Other localities : — Kumaon ; Behar 
(M. S. I.). 

Type: -B. M.No. 11. 12. 1. 1. 

9. L. phillipsiy on. Type locality Akh^ixrhy Central 

J'rovinces (B. N. 11. — Crump). 

Other localities: — Palanpur; Nimar 
Berars (M. S. I.). 

Type:—\i, M.No. 12. 3. 2. 1. 

10. Jv. Wroughton Type locality: -Vijayunngar, Bel- 

aud llyley. lar\ (B. N. II. S. — vShortridge). 

Other localities : Bellary (iM. S. I.). 
Type.'—B. M. No. 12.10.16.1. 

11. L. ramnatl^ensisyBeniham, Type locality Hanmady Madura, 

(Aiinandalo). 

Other localities : — Uarnnad (Anii- 

audale) (B. Al.). 

Type: — Ind. Mus. ('ale. No. ? 

12. X. .n’yflr, Thomas & Uyley. Type locality:- -SivasaTiuindram, 

S. Alysore (B. N. H. S. — Shoitridge). 
Other localities : — None. 
Type:~B,M No. 13. 2. 16. 1. 

(len. XII.— Airs. 

Thomas has quile recently (J. B, N. H. S., xxvi, p. 117, 1918) 
still further restricted this genus to lht‘ house-mice proper. Though 
the difference is not strongly marked, tlie fact that all the species, 
other than the true house-mice, are found only in Asia and Africa, 
9 


and Ryley. 

7. L. grahmiy Byley. 

8, L. gurkhdy 'riiomas. 
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No. 

No. 


282. muaetdfis, L. 
288. badrianus, Bly. 


while the house-mice are primarily paleearctic (theii* presence, or 
more correctly their repi'esentation.in India being accounted for 
by their close commensalism with man) seems, as pointed out by 
Thomas, to be a valid reason for recognising them as natural groups. 

The following names are avail- 
able in this genus, anunged in 
order of seniority, viz : — 

1845. dubius, Hodgson, A. M. N. H., xv, p. 268. — Nepal. 

1845. homourus, Hodgson, l.c. — Nepal. 
urhanus, Hodgson, l.c. — Nepal. 
baclriamts, Blyth, — Kandahar. 
tsquicaudalis, Horsfield, Catalogue, p. 143. 
manei, Kelaart, Prod. Zeyl., p. 64. — Ceylon, 
gerinUinm, Blyth, J. A. S. B., xxii, p. 410. — Pind Dadan 


1845. 

1846. 

1851. 

1852. 

1853. 


Khan. 

1853. theobaldi, Blyth, l.c., p. 583. — Salt Range, Punjab. 

1859. tytleri, Blyth, J. A. S. B., xxviii, p. 296. — Dehra Dun. 

1878. kaJchyensM, Anderson, An, Zool. Res,, p. 307. — Kakhyen 
Hills. 

1878. victdorum, Anderson, l.c. p. 308. 

In the present state of our knowledge of this group, 1 propose 
to recognise only three forms, viz. : — muscidw as i-epresenting the 
actually imported stock; bactrianm, including gerbiUinus and 
theobaldi, as representing the overlapping palsearctic forms ; and 
dvbius, the oldest name, including all the i-est, and representing 
he old established forms of muaotdus. 


Key to the forme of Mus. 

A — Belly white 1. bactrianus, Bly. 

B — Belly coloured. 

a. Belly bluish grey ... ... ... 2. mueculue, L. 

h. Belly washed with ochraceous ... 3. duhius, Hodgs. 

Distribution : — 

1. M. badrianus, Blyth. Type loccdiiy ; — Kandahar (Hatton). 

Other localities : — Quett^a (B. M.) ; 
Jocobabad, Sind (M. S. 1.). 

Co'types : — B. M, Nos. 56,2.29.3. 
& 4. (Typo of gerbilUnue, Blyth, Ind. 
Mus. Calc. No. d . ; Type of theobeddi, 
Blyth, Ind. Mus. Calc. Nos. d— /). 
Lectotype : — B. M. No. 56.2.29.3. 

2. M. mueculus, Linnseus. Type locality : — Upsalo, Sweden. 

Ot^ locdities : — Imported speci- 
mehs only found in India. 

Type :--Unknown. 
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3, M. dubiiM, Hodgson. Type locality : — Nepal (Hodgson). 

Other loccUities : — Hazara; Kash- 
mir ; Delhi ; United Provinces ; 
Ajmer; Jetpur; Ahmednagar; Thana; 
Nilgiris (B. M.) ; Kathiawar; Palan- 
pur; Satara; Dharwar; Kanara; Bel- 
laiy ; Mysore ; Coorg ; Ceylon ; Kn- 
niaon ; Rohilknnd; Behar ; Sikkim ; 
Darjeeling ; Bhutan Duars ; Chindwin; 
Mt. Popa; vShan States (M. S. I.). 

Type:—B. M. No. 79.11.21.405. 
(Type of hofnoiirus, llodg&. B. M. No. 
79.1 1.21. 400 ; Co-types of urbanm, 
Hodgson, B.M. Nos. 45.1.8.398—400. 
Lectotypo, B. M. No. 45.1.8.398 (in 
al.) ; Type ot' csguicaadalis, Horsefield, 
not traced ; Type of maneiy Kelaart, 
not (raced ; Typo of tj/tleriy Blyth, 
not traced ; Type of kakhyensisy Blyth. 
Ind. Muh. ('ale. j\ ; Typ(‘ of vicuhrumy 
Anderson, Ind. Mus. (kdc. No. 
k‘.~]‘). 

Gen. XIII. — LEUCfADA, 

When restricting Mus to the house-rnice, as explained above, 
Thomas revived this genus (genot) p(* L. booduya) for the wild or 
field mice (perhaps jungle-mice would be a better name). 

No. 285. nitiduluSy Bly. ThoTol lowing names, arranged 

No. 287. hoodugOy Gr. in order of seniority, are available 

No 288. cervicoloTy Hodgs. in this genus, viz . : — 

1837. hoodugay Gi*ay. Ch. B. N. H. i., p. 580. ^-Southern 
Mahratlia Country. 

1839. Upidusy Elliot, Madr. J. L. S. x, p. 21(5. — S. M. Country. 
1845. cervilcohry Hodgs, A. M. N. H. xv, p. 2(58. — Nepal. 

1845. strophiatusy Hodgs. 1. c. — Nepal. 

1851. terricolor, Bly. J, A, S. B. xx, p. 172. — S. India. 

1851. darjilingensisy Horaf. Catalogue, p. 143. — Trincomali. 

1852. fulvidiventrisy Bly. J. A. S. B. xxi,p. 351. — Trincomali. 
1852. albidiventrisy Bly. 1. c. — Calcutta. 

1855. cunietdarisy Bly, J. A. S. xxiv, p. 721. — Cherrapunji. 
1859. nitiduhiSy Bly. J. A. S. B. xxviii, p. 294. — Shwe Gyen, 
Burma. 

1866. beavofti^ Pet. P. Z. S, p, 559. — Manbhoom. 

1898. famvluBi Bonh, J. B. N. H. S. xii, p. 99. — Nilgiris. 
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1912. dunni, Wrough. J. B. N. H. S. xxi, p. 339. — Ambala, 
Punjab. 

1914, cookii, Kyi. J. B. N. H. S. xxii, p. 664. — Gokteik, Shan 
States. 

1916. pahari, Thos. J. B. N. 11. S. xxiv, p. 415. — Batasia, 
Sikkim. 

Four of these Thomas recognises as distinct, viz: — pahari^ famu-- 
Im, cookii and niiidulua fdifierentiating a subspecies of nitidulus) 
from Mt. Popa. The r(‘st he lumps together, as a group, under 
the name boodugas ponding further study. These forms may be 
arranged in a key as follows : — 

Key to the forms of Lkcujada. 

A , — Supraorbital edges quite without any 
thickening; incifcora generally 
beat backwarks (opi-sthodont). 

a. Size larger ; brainease rounded, its 

breadth more than 1 Omni. ; pala- 
tal foramina peneti*ating less far 
backward between the molars. 
a\ Palatal foramina very short, not 

reaching at aH lu'tw eeii mohars... 1. pahari, Thos, 
iMatal foramina longer, reaching 
jubt between the front ot ante- 
rior mohws. 

a*. Colour very dark, cop})eiy ; 
undei'side scarcely lighter, 
wash(‘d \^ith ochraceons ... 2. famulus, Bonh. 

V, Colour normal, brovMi ; under- 
side lighter, greyisli white ... 3. cookii, Kyi. 
ft. Size smaller, often veiy small; 
brainease narrow, less than lOmni. 
not specially rounded ; palatal 
foramina pcn(‘t rating far between 
molars ... ... ... ... 4. booduga,Q(mY, 

B — Supraorbital edges thickened in old 
ag(» ; incisoi's about upright (ortho- 
dont). 

d. Size smaller; tail shorter (^64 — 

73mm); colour rather darker, medi- 
an area of back distinctly darker... 5. w. nitidulus, Bly. 

b. Size larger; tail longer (75 — SOmin); 

colour rather paler, dark median 

dorsal mark absent ... ..,6. n. Thos. 
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Distribution : — 

1. L. paharii Thomas. locality ; — Batasia, Sikkim 

(B. Si. H, S. — Crump). 

Other localities : — Chuntang, Sik* 
kirn (M. S. ].). 

Tyjje H. M. No. 15.9.1.199. 

2. i. /amwte, Bonhote. Type locality : — Coonoor, Nilgiris. 

Other localities : — None. 

Type: -B. M. No. 97.11.12.1. 

3. If. cooJcUi Lyley. Type locality : — Gokteik, N. Shan 

Stales. 

Ofiter localities : — ( 'hin Ilills ; 

Chindwind; Shan States (M.S.I.). 
Type>-\S, No. 13.11.18.2. 

4. L. booduga, Gvoiy. Type Zoca/i/y : —“Dharwar.” (Elliot). 

Other hcalities : — Ahmo d n a g a r ; 
Dharvvar (Elliot) ; Mariras (Jerdon) ; 
Triehinopoli ; Ti'avancore ; Ceylon ; 
Orissa; (valcutta (B. M.) ; Kathiawar; 
J’alanpur; Khandesh ; Berars ; Nimar; 
(Vniti'al Provinces ; Satara ; Ratuagiri; 
Dharwar; Kanara; Bellary; Mysore; 
(/oorg; CVylon ; Kumaon ; Behar 
Bhutan Duars ; Chin Hills ; Chind- 
win; Mt. Popa; Pegu (M. S. I.). 

Co-types : — B. M. Noh. 37. a. 6. & d. 
(Co-types of lepiduSy Elliot, the same 
specinums ; Co-types of cermcoloTy 
Hodgson, B. M. Nos. 45.1.8.383. 
& 385; Lectotype : — B. M. No. 45. 
1.8.383; I'ype of strophiattis, Hodg- 
son, B. M. No. 45.1.8.384; Co-types 
of terricolory Blyth, Ind. Mus. Calc. 
Nos. a. /. and n — o ; Type of darji- 
lingetisis, Horsfield, B. M. No. 79.11. 
21.412. Type of fulvidiverUriSy 
Blyth, Ind. Mus. Calc. No. 1 ; Typ 
of beavaniy Peters, not traced ; Typo 
of dunni, Wroughton, B. M. No. 9.4. 
G.30 ; Type of albidiventriSy Blyth, 
not traced ; cunicularisy Blyth, 

Ind. Mus. Calc. No. a. — c. ; Type of 
dunnif Wroughton, B. M. No. 9.4.6. 
301). 

Lectotype : — B. M. No. 37.a. 



962 JOURNAL, BOMBAY NATURAL' mST, SOCIETY, Vol. XXVI. 


5. L. nitidtda nUidvla, Type locality : — Shwp Oyen, 

Blyth. Burma. 

Other localities : — Pegu (M.S.I.). 

Type: — Not traced. 

(). L. nitHula pojyra, Type locality: — Mt. Popa (B. N. 
Thomas. H. IS. — Shortridge). 

Other localities : — Mt. Popa (M. 

S.I.V 

Type:—B. M. No. 14.7.19.200. 

Gen. XIV. — Ccklomys. 

The genus was established by Thomas (J. B. N. H. S., xxiii, p. 
414, 1915) to accommodate a species discovered by the Survey in 
C/Vylon. 

In addition to the genotype, inayori, 'I'homas added later a 
second species, bicolor (J. 13. N. II. S., xxiv, p. 49, 1915). These 
may be distinguished as follows ; — 

Key to the species of floxoMYS. 

A. — Hail’s of underside slate-coloured, 
with white tips; spines narrow ("2 
mm.) and not still' . ... 1. tmyori, Thos. 

H “Hairs of underside pure white ; spines 

coarser (-4 mm.) and stiff... ... 2. bicolor, 'Thoa. 

DlSTiiiiii’TloN : — 

1. C. wwyori, Thomas. Type locality: — Pattipola, 6,210 

Oe)don. (B. N. H. S.— Mayor). 

Other localities : — Pattipola (M.H.l.) 

Type .—B. M. No. 14.12.1.7. 

2. C. bicolor, Thomas. Type locality : — Kottawa, 250', 

Oeyion. (B. N. H. S.—Mayor). 

Other localities : — None. 

Type :—M. M. No. 14.12.1.8. 

Oen. XV. — Va.mieleijbia. 

No. 270. oleracea, Bonn. In addition to this, the genotype, 

Miss Ryley gave the subspecific name 
spadicea, (J. B. N. H. S.,xxii, p. 659, 1914) to the Kathiawar form 
and Thomas the subspecific names modesta(J. B. N. H. S., xxiii , p. 
202, 1914) and marica (J. B. N. H. S., xxiv, p. 54, 1915) to fonns 
from Kumaou and Orissa, and the latter also revived the names 
nilagirica, Jerdon, and dumeticola, Hodgson, and established the 
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species rubida (J. B. N. H, S. xxiii, 1914) from Kumaon. These 
seven forms may be arranged in a key as follows : — 

Key to the Species of Vandeleurta. 

A. — General colour bright, rich fulvous, 

а. Teeth larger, 3*5 mm. ; bright tavMiy 

line on the flanks ... ... ... \,rubida^ Thos. 

б. Teeth smaller, 3*2 mm.; no blight 

tawny line on flanks ... ... 2. dumelicola, Godgs. 

B. — General colour othei. 

а. Si'C larger, hindfoot aboni, 20 mm. 3. nihgirica^ Jerd. 

б. Size smaller, hindfoot about 18 mm. 

No dark face markings; feet white, 
a®, (^olour dai'ker, fawn colour ... 4. o. olerdcea, Benii. 
6®. f\)lour paler, vinaceous, cinna- 
mon ... .. ... ... 5. o. sfadicca, Uyl. 

dark lines from hiiont to eyes ; 
feet drab. 

a\ Genernl colour drab ... ... 6. o. Thos. 

6®. Gem'ral colour brown... ... 7. o. marica, Thos. 


niSTIUKUTION : — 

1. F. rtthidit, Thomas. Type locality \ — Bageswar, Kumaon, 

(B. N. H. 8. — Crump). 

Otiwr localities : - -None. 

Type:—]i, M. No. 14. 12. 1. 3. 

2. F. duni€tia)la, Hodgson. Type locality: — Nepal f Hodgson). 

Other localities: — Nepal (B. M.); 
Bhutan Duars ; Chin Hills; IMt. 
Popa fM. S. 1.). 

Type B. M. No. 43. 1. 12. 74. 

3. F. wiiojftrim, Jerdon. I'ype locality : — Ootacainund. (Jer- 

don). 

. Other localities: — Kolaba ; Nilgiri 

Hills (13. M.). Coorg (M. S. T.). 

Type : — Unknown. 

4. F. oleraceaoleraceay Ben- Type locality “Dukhun’’ (Sykes). 

nett. Other localities : — Surat; Sehore ; 

Central India ; Berars ; Nimar ; 
Central Provinces ; Ahmednagar ; 
Dharwar; Bengal (M. S. I.). 

Type:—B. M. No. 55. 12. 26. 286. 
(Type of moughtonh Kyley, B. M. No. 
98. 4. 2. 31). 
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5. V. dleraoea spadioea, 
Byley. 


6, V. oleracea modesta, 
Thomas. 


7. V. oleracea marioa, 
Thomas. 


Type hcdUiy : — Palanpar. (B. N. 
H. S. — Crump). 

Other looalitiea : — Palanpur (M.S.I.). 
Type B. M. No. 13. 8. 23. 4. 
Type locality : — Ramnagar, Ku- 
moon (B. N. H. S. — Crump). 

Oth^ locaUties : — Kumaon (M.S.I.) 
Type:~B. M. No. 14. 12. 1. 2. 
Type locality: — Chaibassa, Orissa. 
(B. N. II. S.— Crump). 

Other localities : — Orissa (M. S. I.). 
Type:—B. M. No. 15. 4. 3. 108. 


Gen. XVI. — IliEROMYS. 

This genus was separated from Mus, by Thomas, to provide for 
certain Bornean forms. 

No. 281. chvropm, Thos. The name chiropus is based on a 

single specimen taken by Fea. As the 
description given of it by Thomas seems to agree in many ways 
with the characters ascribed to H.«homvs I have placed it tenta- 
tively in that genus. 

Distribution : — 

H. chiropm, Thomas. Type locality : — Karennee (Fea). 

Other localities : — None. 

Type: — Mus. Civ. Genoa. 

Gen. XVII. — Hadromys. 

The genus was founded by Thomas (J. B. N. H. S. xx, p. 999, 
1911) to accommodate a mouse, hutnei, from Manipur described bv 
himself in 1886 (P. Z. S., p. 03). 

No. 293. humei, Thos. The genotype and only species. 

Distribution : — 

H. humei, Thomas. Type locality : — Moirang, Manipu: . 

(Hume). 

Other localities : — (None). 

Type B. M. No. 85. 8. 1. 818. 

Gen. XVllI. — G olunda. 

Blanford lumps this genus with the African Peuimys, but their 
separation is now quite generally recognised. 

No. 299. etUoti, Gray. Kelaart gave two names in Ceylon 

but 1 have been able to retain only 
one of them, m : — rtewera (J. B. N. H. S., xxiv,p. 94,1916). 
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Blanford gave the name watsoni to the form from northern 
India. Hodgson named a Mua myothrixy^ which the mutilated 
skin, which constitutes the type, shows to have been a Golunda 
(?) but pending the receipt of further specimens 1 can only 
rank it as eUioti. These three forms may be arranged in a key 
as follows : — * 

Key to the species of Golunda. 

A . — Colour darker, grizzled black and tawny. 

а. Grizzle coarse ... ... ... ... 1. Gray. 

б. Grizzle very fine ... ... ... 2. nett’era, Kel. 

J3. — Colour paler, grizzled black and buff ... 3. watsoni^ Blanf. 

Distribution : — 

1. Q, dlinti^ Gray. locality : — “Dharwar’* (Elliot). 

• OOier locaJities : — Bombay ; Nepal 

(B. M.); Khandesh; Berars ; Nimar; 
Central Provinces; Katara ; Dharwar ; 
Kanara; Coorg ; Kumaon ; Bengal; 
Bhutan Duars (Al.S. 1.). 

Co-types : — B. M. Nos. 38. a. & d* ; 
(Type of fnyothriXy Hodgson, B.M. No. 
45.1 8.375.; Type of coffoea, 
Kelaart, B. M. No. 52. 5. 9. 30). 

Lectotype : — B. M. No. 38. a. 

2. 0. new&ra, Kelaart. Tiype hcaUty : Nevvera Eliya, Cey- 

lon. (Kelaart). 

Other localities : — Pattipola and 
Ambewela, (Vylon. (M. S. I.). 

Type ; — Not traced. 

8. G. watsoni, Blanford. Typelocalily: — Kirtar Range, Sind. 

(Watson). 

Other localities : — Kohat ; Dagshai, 
Umballa, Punjab (B, M.) ; Sind ; 
Cutch ; Palanpiir ; Kathiawar (M. 
S. 1.). 

Type :—B. M. No. 8. 3. 9. 23. 

Gen. XIX. — Cijiropodomys. 

No. 211, gliroides, Bly. Sclater in his “Catalogue of Mam- 
malia in the Indian Museum, Cal- 
cutta ” records the loss of the type of gliroides, and that conse- 
quently it is not possible to identify that species. I propose 
therefore to ignore that name and to use peguensis, Blyth. 

10 
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Distribution ; — 

0. pegueimSi Blyth. Type locality : — Schwe Gyen (Berd- 

inore). 

Other localities : — Malay Peninsula ; 
S. W. Siam (B. M.) ; ^enasserim (M, 
S. L). 

Type : — Ind. Mus. Calc. No. a. 
Gen. XX. — Apodemus. 

No. 286. arianits, Blanf. There is I believe no reliable record 
No. 284. sublimiSf Blanf. of the occurrence of sublimis within 

our limits, while atianus was given 
to a Persian species. 1 wrote a note on these animals in 1908 (J. 
B. N. H. S., xvii, p. 280) in which I recognised three forms, rank- 
ing them all as subspecies of sylmticus L., of Europe. One of these 
having been found to bear the preoccupied name griseus, T^e, 
Miller has substituted tlie name rusiges* These names may be 
aiTanged in a key as follows : — 

Key to jhe subspecies (Indian) of Apodemus sylvaticm* 

A » — Tail at least as long as the head and body. 

a. Larger, hind-foot 23 mm.; colour 

darker, ochraceous brown ... 1. rusiges^ Mill, 

b. Smaller, hind-foot 21 mm. ; colour 

paler, drab 2. s. wardi, Wr. 

— Tail shorter than head and body ; 

hind-foot 2 1 mm . ... ... . . . 3 . ^. pentax, W r . 

Distribution : — 

1. A. 8. rusiges, ililler. Type locality: — fVntral Kashmir. 

(Abbott). 

Other localities * — Kashmu* (Ward) 
(B. M.). 

Co’types , — U. S. Nat. Mus. Nos. 

tam 80144 , 201BI 

«550a' 34607 

2. A» s- wardi, Wrongh- Type locality : — Saspul, 9,000’ — 

ton. 11,500’, Ladak. (Ward — Crump), 

Other localities : — Ladak : Skai*do 
(Whitehead) (B. M.). 

Type:—B, M. No, 7. 12. 10. 2. 

3. A. a. pentax, Wrough- Type locality \ — Thandiani, Punjab. 

' ton. (Maj. Magrath). 

^ Other localUies : --Hazara; Muri-ee 

(Dunn). (B. M.). 

Type:— B. M. No. 7, 8. 1. 4 
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Gen. XXI. — Micromys. 

No. 292. eryihrotis^ Bl. The only species found within our 

limits. 

Distribution : — 

M. erythrotiSi Blylh. Type localiiy : — Oherrapimji, Assam. 

(F. Skipwith). 

Other localitm : — Gherrapunji (B, 
M.) 

Type : — Ind. iiim. Calc. No. a. 


(len. XXJI. — AimiYS. 

XT .7. . 77. The name used by Blanfonl is that 

No. 29 b. Klipp. i. . .. n i 4- 

’ 01 a spool es from 1 ai(*stine. I nomas 

has examined the sinp^le specimen, taken in 1870, by IT. E. 

Watson, and has described it under ihe name' iA‘ Jlariflus, (J. B. N. 

H. S., XXV, p. 207), I9l7). 

Distribution : — 


A.Jlavidm, Thomas. Typelocalily : — l^aki Hills, Sehwan, 

Sind. (Wat'^on). 

Other localities : —None. 

Type : -B. M. No. 91. 11. i. 11. 


Gen. XX1I1 .'--Uapalomys. 

No. 269, longicaudatus, Bl, The only sp(*(Mes of llie <»ouu8. 
DlSTRlJir^TlON ; — 

H. longicaudatus, Blyth. Type locality :-~Sitang Valley, Te- 

nasserim. ( Berdmore). 

Other localities : — Meta, I’avoy ; S. 
W. Siam (B, M.); dVnassevim (M.S.I.). 

Co-types : — Ind. Miis. f^ale. Nos. a 
and 6. 


{To he continued). 
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THE FLORA OF THE INDIAN DESERT. 
(JODHPUR AND JAISALMER). 

BY 

E. Blatter, S.J., and Prof. F. Hallbkrg. 
Part IV. 

(Oontinmd from page 818 of VoL XXVI,) 

OHENOrODlAOB^. 

Chenopodiwm L. 

Chenopodiim album, L. Sp. PL (1753) 219, 

Vorn, N. : Goela, Chill (Macadam). 

Loc. : Very common about Reids and gardens (Macadam). 
Distrib. : Cosmopolitan. 

Uses ; The boiled leaves are eaten as a vegetable. 

Airipkx L. 


Alriplex sp. 

Loo. : Jodhpur : Towards mouth of Luni (King), 

JSuofda Forsk. 

Swjsda fruticosa, Forsk. FI. -^gypt, Arab, (1775) 70. 

Vern. N. : Lunki (Macadam). 

Loc. : Jodhpur : Abundant in the salt districts of Pach Badra ; found 
also at Palli (Macadam). 

Distrib. : Africa, India, America. 

Uses : Eaten by camels. 


Haloxylon Bunge. 

Haloxylon reourvum, Bunge ex Bolss. FI. Or. IV (1879) 949. 

Vern. N. : Khar, 

Loo.: Jodhpur: Kotda near Seu (No. 9092!), Jaisalmer: Vinjorai on 
rooks (Nos. 9091 !, 5974 I). 

Distrib. : India, Afghanistan, Yunnan, 

FI. in October and November. 

Uses : The ashes are given in water against internal ulcers. Used by 
dhobtes instead of soap. 

Haiaxylon eedicomicum, Bunge ex Boiss. FI. Or. IV (1879) 949. 

Vern. N. : Lana. 

Loc. : Jodhpur : Common in the salt districts of Paoh Badra (Macadam). 

Jaisalmer : Sodakoer river bed (No. 9093 1). 

Distrib. : India, Baluchistan, Afghanistan. 

Use9 : Eaten by camels, > 

Haloxylon mvUifUmam, Bunge in Boiss. FI. Or. IX, 949. 

Ijoo. : On Sind frontier (King). 

Distrib, : N. W. India, Afghanistan, Rajputana. 
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Salaola L. 

Saladla fcstida^ Del. FI. ^gypt. lllustr. (1812) 310. 

Voni. N. : Lani (Macadam). 

Loc. : Jodhpur; Barmer, rocks (No. 909.51). Jaisalmer: Bap, shore 
of tank (No. 9096 1), Sodakoer (No. 90941). 

Distrib. : India, Baluchistan, Persia, Arabia, N. Africa. 

Fr. in October and November. 

PoLYaONAOR R. 

Calligonum L. 

Calligcnum polygonovdea^ L. fep. PI. (1763) 630. 

Vorn. N. : Phog. 

Loc. ; Jodhpur ; Bhikamkor (Nos. 9064 ! , 900:^ !, 9066 !), common and 
gregarious in tho salt districts of Pach Badra, near Bhadka (No. 9066!), 
Barm or rocks (No. 9067 !), Phalodi (No. 90661). .laisahner: near 
Loharki (Nos. 9061 1, 9068 !), near Loharki sand dunes (No. 9069 !), 
Loharki (No. 90601), Vinjorai (No. 9063!). 

Distnb. ; India, Pt'rsia, Armenia, Syria. 

FI. in October. 

Fr. in October and November. 

Lses ; The wood is used in building huts, woUs, etc. ; the green 
branches are eatcin by camels ; the buds, called ** lasson,’* are used 
by the poor as food in February and March. (Macadam). 

Polygonum L. 

Polygonum pUbejumf 11. Br. Prodr. (1810) 120, var. sindtca, Hook. f. FI. 
Brit. Ind. V, 29. 

Loo, : Jodhpur; Kailana (No. 9080!). 

Distrib. : Sind, Hajputana. 

FI. and fr. in Octobor and November, 

Polygonum plef^jum var, indicay Hook, f. FI. Brit. lud. V, 28. 

Loc,: J<idhpur; Jodhpur Fort (No. 9090!). Jaisulinor : between 
Phalodi and Bap (No. 90831), N. of Jaisalmer (No. 9082 !), Vinjorai 
(No. 9081!). 

FI. and fr. iii October and November. 

Fagopyrum Geertn. 

Fagopyrum esculentumy Mceiich Meth. 290. 

Loc. ; Jaisalmer : Amarsagar (No. 9081 !). Introduced. 

Auistou)chia< b.k. 

ArUtolochia L. 

ArisU^hchia hradeaiay Uetz Obs. Bot.fasc. V (1789) 29. 

Vern. N. ; Hookah bel, Aoula sa (Macadam). 

Loc. : Jodhpur: Barmor, sand (No. 9268 !), near Badka (No. 9267 !). 

Jaisalmer : Vinjorai, near tank (No. 9269 I). 

Distrib. : Trop. Africa, Arabia, India, Ceylon. 

Uses : The seeds ground in water form a lotion softening tho hair. 

LAUKAORiF.. 

Caaaytha L. 

CaasyOa filifomis, L. 8p. PI. (1763) 36. >' 

Loc. : Jodhpur; Mandor (Nos. 9266 ! , 9266 !). 

Distrib. : Tropics generally. 
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Buphobbiaosjb. 


Euphorbia L. 

EwAorbia neriifoKa, L. Sp. PI. (1758) 451. 

Vern. N. : Thor. 

Loc. : Jodhpur; Kailana (No. 9196!), Banner (91951), Jaisalmer; 
Jaiialmer (No. 9194 I). Abundant in rocky places. (Macadam). 

Diatrib. : India. 

FI, in February and March (Macadam). 

Uses : The milky juice is used as a cure for coughs and is applied 
to the skin as a blister. The leaves, called ** papri ”, are eaten 
(Macadam). 

Eup^biadiwunouloideB, Lamk. Enoyol. Meth. II (1786) 498. 

Yern. N. ; Bamburi (Macadam). 

Loc.: Jodhpur: Banner, sand (No. 01971). Jaisalmer: Gagruap 
Sayar (Macadam). 

Distrib. : Ttop. Africa, Arabia, India. 

FI. early in December (Macadam), November. 

Euphorbia ekgana, Sprang. Syst. Ill (1826) 794. 

Loo. : Jodhpur Fort (No. 2956 !). 

Distrib. : India. 

FI. and fr. in October. 

Euphorbia hyporici/oliat L. Sp. PI. (1753) 454. 

Vem. N: Dudeli (Macadam). 

Loc.: Jodhpur: Balsamand (No. 29581). Jaisalmer; Amarsagar 
(Nos. 2957 ! , 2960 ! , 2959 !), Bada Bag (Nos. 2963 ! , 2961 ! , 2962 1). 

Distrib. : Almost throughout the Tropics. 

FI. and fr. in October and November. 

Euphotbia hirta, L. Bp. PI. (1753) 454. 

Loo.: Jodhpur: Balsamand (No. 9198). Jaisalmer: Amarsagar 
(Nos. 9199 ! , 9200 !). 

Distrib. : Most tropical and subtropical countries. 

FI. and fr. in October and November. 

Euphorbia ihymifolia, L. Sp. PI. (1753) 454. 

Loo. : Jodhpur : Jodhpur Fort (No. 9201 1), Phalodi (No, 9202 I). 
Jaisalmer: Jaisalmer (No. 92031), near Loharki (No. 9204 I). 

Distrib. : All hot countries except Australia. 

FI. and fr. in October and November. 

Euphorbia granulaktf Forsk. FI. iEgypt. Arab. (1775) 94. 

Vem. N.: Dudeli. 

Loo.: Jodhpur: Mandor (No, 29721), Bhikamkor (Nos, 2973!, 
2976!), Barmer, gravel (No. 9206!), Baruier, sand (No. 2964!). 
Jaisalmer : Bap (Nos. 2975 !, 9207 !, 2969 ! ), near Bap (No. 2970!), 
N. of Jaisalmer (No. 9205!), Amarsagar (No. 2974!), Jaisalmer 
(No. 2965!), Jaisalmer, sand (No. 2967 !), Jaisalmer, rocky plateau 
(No. 2977!), Vinjorai, sand (No. 2971 !), Vinjorai, rooks (Nos. 
2968!, 9208!), near Devikot (No. 2966!). Often covering large 
patches of sandy ground; frequently associated with Corchorua 
antichoruB in the desert tracts between Balotra and Jaisalmer 
(Macadam). 

Distrib. : India, Afghanistan, Arabia, Egypt, Canary Isles. 

FI. and fr, in October and November. 

Euphorbia granukUa var, glabra var, nor.*— Folia glabra in facie ventrali. 

Loc. : Jodhpur Fort. 
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Euphorbia microphyUa, Heyne in Koth Nov. PI. Sp« (1621) 229. 

Loo.: Jodhpur: Bhikamkor (No. 9211 1), Balarwa (No. 9212!), Banner, 
sand (No. 9213!), Phalodi (No. 9214!). Jaisalmer : Loharki (No. 
0215 1), Jaisalmer (Nos. 9216 !, 9217 !). 

Distrib.: Indo*Malaya. 

FI. and fr. in October and November. 

Euphorbia darkeana, Book. f. FI. Brit. Ind. V (1887) 253. 

Loc.: Jodhpur: Phalodi (No. 9218!). Jaisalmer: between Phalodi and 
Bap (No. 9219 !), Amarsagar (No. 9220 1), Vinjorai, dunes (No. 92211). 
Distrib. : India. » 

FI, and fr. in October and November. 

^Euphorbia jodkpurensi^t — Oeneratim sicut £. clarkeana, his 

exceptiB i'^t^aules pauci illiformes erecti colore straniineo. Folia 15 
mm. attiugentia, genera tim toto margine spinuloso-serrnlata, apice 
obtusa vel subaouta stipulis laceratis. Cocci aliquantulum carinati. 
Semina 4-augulata, apice attrnuata obtusa, distincte transvorsim 
rugosa, roseo-brunnea, delicatiilo>foveolata. 

Loc. : Jodhpur (No. 0228 !). 


Phyllanthus L. 

PhyllarUkus maderaspalenaiaf L. Sp. PI. (1758) 982. 

Loc. ; Jodhpur : Balarwa (No. 9229 !), Osian (No. 9280 I), Kailana (No. 
9281 !), Mandor (No 9281a !), 25 miles S. K. of Luni (No. 9232 !), 
near Kotda (No. 92331). Jaisalmer: between Phalodi and Bap, 
fields (No. 9284 !). 

Distrib. : Tropics of the Old World. 

FI. and fr, in October. 

Phyllanlhua nirurii, L. Sp. PI. (1758) 981. 

Vern. N. : Gugerati bawal (Macadam). 

Loo,; Jodhpur; Jodhpur (Nos. 92851, 9241 !, 9261 1), Balsamand (No. 
9240 !); Osian (No. 92371), Bhikamkor (Nos. 9246 1, 9242 1), Phalodi 
(No, 9239 1), near Bhadka, sand (Nos. 9249 !, 9288 !) Barmer, sand 
(No. 92451). Jaisalmer: between Phalodi and Bap, fields (No. 
92441). Amarsagar (No. 92431), Bada Bag (No. 9250 1), Devikot, 
gravel (Nos. 9248 !, 9247 !), Vinjorai, sand (No. 9236 1). 

Distrib. : Tropics generally, except Australia. 

FI. and fr. in October and November. 

Uses : The root pounded and mixed with Commiphora mukul is given 
to camels suffering from indigestion. 

Eidnua L. 


Eidnua communiSf L. Sp. PI. 1007. 

Loo. : Jaisalmer : Bap (No. 9252 1). 

Distrib. : Tropics generally, probably indigenous in Africa j cultivated 
throughout India. 

Uktioaob.«. 


Ficvs L. 

Ficua rdigioaa^ L. Sp. PI. (1753) 1059. 

Vern. N.: Pipal. 

Loc.: Jodhpur: Bhikamkor (No. 90011), Jaisalmer: Amarsagar (No. 
9004 !), 

Distrib. : Subhimalayan forests in Bengal and Central India. 

Uses : The roots are used medicinally. The wood is of little value, but 
is used in sacrificial fires. In Godwar it has been observed that the 
Pipal is appealed to by the Bauris on their stones of witness to 
punish them if they break their vows. (Maoadam). 
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Fioua h6nfiahn$ia, L. Hort. Cliff. (1737) 471, No. 4. 

Yarn. N. t Bar, Baryat. 

Loo. : Jot^ur : Blukamkor (No. 9002 I). 

Distrib. : Wild in the subhixnalayan forests and on the lower slopes 
of the hill- ranges of Southern India. 

Ftcua fnywtnm, Heyno in Roth Nov. Sp. PL (1821) 390, vav, jmJbtsctM 
King, Spec. Fio. 20. 

Loo. : Jodhpur: Banner (No. 9003 !), planted. 

Bistrib. : Konkan, Kauara. 

Mortis L. 

Morua Ma, L. Sp. PL (1763) 98H. 

Loo : Jaisalmer : Amarsagar (No. 9006 !). 

Bistrib. : Cultivated in Europe, Western and Central Asia, and in 
China. 

Cannabis L. 

Cannabis saliva, L. Sp. PI. (1763) 1027. 

Loc. : Jaisalmer : Amarsagar (No. 9005 !). 

Bistrib. : Wild in Central Asia, cultivated elsewhere. 

Fr. in November. 

Gsj&tav&m 
Ephedra L. 

Ephedra foliala, Boiss. FL Orient. V (1881) 716. 

Vern. N. : Lana (Macadam). 

Loc. : Jaisalmer (King). 

Bistrib. : Punjab, Rajputaua, Afghanistan to Syria. 

HYDEOCHAKTTACSjli:. 

Vallisneria L. 

VallisTbsria a^redis, L. Sp. PL (1753) 1015. 

Loc : Jaisalmer : between Phalodi and Bap (No. 9340 I). 

Bistrib. : Warm regions of the Old and New World. 

£1. in October. 

LitiArSA?. 

Asparagus L. 

Asparagus racemosus, Willd. Sp. PL II (1799) 162. 

Voin. N. : Narkanta. 

Loo, ; Jodhpur : Kotda (No. 10355 !), Kailana (No. 10350 !) growing in 
Euphorbia bushes near Balsamand and elsewhero about Jodhpur. 
(Macadam). 

Bistrib. : Indo-Malaya. 

FL in November, the flowers appearing before the leaves. 

Dipradi Medic. 

Dipcadi erythresum, Webb. Berth. 

Loc. ; Jaisalmer : near Bap (No. 10358 1), N. of Jaisalmer (No. 10359 !). 
Bistrib. : Rajputana, Sind, Arabia, Egypt. 

Fr. in November. 

Aaphoddus L. 

Asphodeltis lenuifdUus, Cav. in Ann. Cienc. Nat. Ill (1601) 46, t. 27. 

; Jodhpur : Balarwa (No. 10357 !). A weed of oultivatior 
Bistrib. : India to the Mediterranean. 

FL and fr. in October. 
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AUjum L. 

AUvwn cepttf L. Sp PI. (1758) 800. — The Onion. Cultivated in many 
places. The soil called pili, a sandy clay, is especially adapted for it. 

Aloe Tourn. 

Aloe sp. 

Loo,: Jaisalmer: Bap (No. 9198!). 

FI. in October. Flowers orange. 

COMMEUNAOK^. 

Comni&lina L. 

Comnidina beivglwltnaiii L. Sp. PI. (No. 1758) 41. 

Loc. : Jodhpur: Maudor (No. 91751), Osian (No. 91741), Balarwa 
(Nos. 9178!, 91791). Jaisalmer: Amarsagar (No. 9170 !), Bada Bag 
(No. 91771). 

Distrib. : Tropical Africa and Asia. 

FI. and £r. in October and November. 

ComrneLina Rhrakakeit Vahl. Etmm. 1 (1806) 172. 

Loo. : Jodhpur: Balarwa (Nos. 91801, 9181 ! ). 

Distrib. : Trop. Africa, India. 

FI. and fr. in October. 

Comtndina albeacenaf Hassk. in Schweinf. Beitr. FI. ^thiop. (1867) 210. 
Loo. : Jodhpur : Kailana (Nos. 9182 !, 9188 I), Balsamand, rocks 
(Nos. 9184!, 91861, 91851), Mandor (Nos. 9187 !, 9188 !, 9189 I), 
Osian (No. 9190 I). Jaisalmer: Bada Bag (Nos. 9192!, 9191 !), 
Distrib. : Trop. Africa, Arabia, Baluchistan, Sind, Uajputana. 

FI. and fr, in October and November. 

Cyanotia Don, 

Cyanotia miliaria^ Schultes f. Syst. VII (1880) 1154. 

Loc. : Jaisalmer : Bap (No. 9178 ! ). 

Distrib. : India, Ceylon, E. Asia, Trop. Australia. 

FI. and fr. in October. 


Naiadaob^. 

Poiamogeton L, 

PokmogeUm peetinahaa, L. Sp. PI. (1758) 127. 

Loc. : Jodhpur (No. 9881 !). Jaisalmer : between Phalodi and Bap (No. 
9882 !), Bap (No. 9838!). 

Distrib. : India, Ceylon, Western and Eastern Tibet. 

Fruits in October. 

Pokmogelon criepua, L. Sp. PI. (1768) 126. 

Loc. : Jodhpur: Kailana (Nos. 98841, 9835!). 

Distrib. : N. and S. temperate, subtropical and tropical regions. 

Fruits in October. 

Potainoyeton natana, L. Sp. PI. (1758) 126. 

Loo. : W. Rajputana (King). 

Distrib. : Widely diffused, especially in temperate climates. 

Naiaa L, 

Naiaa gmmfnea, Del. FI. Egypt (1812) 282, t. 50, £. 8. 

Loc. ! Jodhpur State (No. 9888 1), Jaisalmer: Bap (No. 9839!). 
Distrib. ; Old World. 

FI. and fr. in October. 
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Naxos australis^ Bory ex Ohamisso in Linneea IV (1620) 50L 
Loo, : Jodhpur : Kailana (No, 96^7 !), 

Distrib. : Mauritius, Madagascar. Not been noted from India before, 
Fr. in October, 

Noias Welwitschii, Bendle in Cat. ktt^, PI. Welwitaoh* II (1899) 95. 

Loo. ; Jaisalmer : Bap (No. 9386 !). 

Distrib, : Trop. Africa. Not been observed in India before. 

PI. and fr. in October. 

OyPKKACJB^.^ 

Cypei*u$ L. 

Cyperus pumilus, L. Sp. PI. (1762) 69, 

Loo. : Jodhpur : Kailana (No. 2877 !), Mandor (Nos. 2485 1, 2480 I). 
Jaisalmer: N. of Jaisalmer (No. 2906 1), Bada Bag (No. 2487!), 
Vinjorai (Nos. 1962 !, 1960 1), Devikot, wot ground (No. 1967 I). 
Distrib. : Tropics of the Old Wr>rld. 

Fr. in October and November. 

Oyperus pygmcsus, Rottb Descr. et Ic. (1778) 20, t. 14, f. 5. 

Loc. : Jodhpur: Kailana tank (No. 2879 I). Jaisalmer: N. of Jaisal- 
mer (No. 2924). 

Distrib. ; Trop. and warm countries of the Old World. 

Fr. in October and November. 

Cyptrus difformis, L. Cent. PI. pt. 2 (1755), in Amoon. Acad. IV (1788)802 
Loc. : Jodhpur : Balsamand (No. 2047 1), Mandor (No. 2488 I). 

Distrib. : Warm regions of the Old World. 

•Fr. in October. 

Cypei%t8 niveuSf Betz. Obs. fasc. 5 (1789) 12. 

Loc. : Jaisalmer: near Loharki (No. 2454 !), 

Distrib, : India, Afghanistan, China. 

Fr. in November. 

Cyperus arenanus, Retz. Obs. fasc. 4 (1786) 9. 

Loo.; Jodhpur: Mandor (No. 2487 !), Bhikamkor (No. 28651), Osian 
' (No. 2922!), Phalodi, sand dune (Nos. 2857! 2911!). Jaisalmer: 
Shihad (No. 2927 I). 

Distrib. : India, Ceylon, Persia, Arabia. 

Fr. in October and November. 

Cyperus conglomeratus, Rottb. Descr. et Ic. (1773)21, t. 15, f. 7. 

Loc. : Jodhpur : Jodhpur (No. 2948 !), Mandor (Nos. 2486 ! 2465 I), 
Balarwa (Nos, 2917 I, 2914 !), Bhikamkor, sand dune (Nos. 2887 !, 
2894 !). Jaisalmer: between Phalodi and Bap (Nos. 2451 !, 2452 !), 
near Bap (No. 2988 !), Loharki (No. 2458 1), Jaisalmer (Nos. 2490 !, 
1985!), Vinjorai, sand dunes (Nos, 2918!, 29121, 2497!, 2498!, 
2498!). 

Distrib. : India, Ceylon, Mediterranean, Trop. Africa. 

Fr. in October and November. 

Cpjterua campressus, L. Sp. PI, (17531 46, 

Loc, : Jodhpur : Balarwa (No. 2921 1). 

Distrib, : Tropics generally. 

Fr. in October. 

Cyperus artstafus, Rottb. Descr. et Ic, (1778) 28, t. 6, f . 1. 

Loc. : Jodhpur: Kailana (Nqs. 29^!, 2941 1, 2900!), Mandor (Nos» 
24701,2479!). Jaisalmer: Bap (No.l958!), Jaisalmer, wet ground 
(No. 2927 !), Vinjorai (Nos. 2495 !, 1984 !, 1968 !). 

Distrib. : More or less t^ughout the Tropics. 

Fr: in October and November. 

^We have to thank Mr. L. J* Sedgwick, for kindly naming the Oyperaoe»^ 
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CyperuB irta, L. Sp. PI. (1763) 46. 

Veni. N. ! Moth. 

Loc. : Jodhpur ; Kailana (Nos. 2868 I, 2898 !, 2886 !), Mandor (No. 
2461 !), near Badka (No. 2876 I), Badka, wet ground (No. 2866 !). 

Distrib. : Mediterranean, Indo-Ohina, Australia. 

Fr. in October and November. 

CyperUB eleminoideB, Kunth Enum. II (1837) 39. 

Loo. : Jodhpur; Balsamand (No. 2933!). 

IHstrib. : Trop. Africa, indo-Malaya, Queonsland. 

Fr. in October. 

CyperuB bulbomt^ Vahl Enum. II (1800) 342, 

Loc.; Jodhpur: Mandor (Nos. 2402!, 24781), Jaisalmer; Amarsagar 
(Nos. 29361, 29101), Viiijorai, tank (No. 16641). 

Uistrib. : Trop. Africa, Baluchistan, India, Ceylon, Australia. 

Fr. in October and November. 

Cypet'UB rotunduBf L. Sp. PI. (J7o3) 46. 

Loo.: Jodhpur: Kailana (Nos. 28841, 28761), Jodhpur (Nos. 2869 1, 
28661), Mandor (Nos. 24761, 2478 !), Balarwa (No. 2918 !), Phalodi 
(No. 2804 1), Seu, wot ground (No. 2477 1), Kotda near Seu, wot 
ground (No. 2888 1), near Badka (No. 2873 1), Barmor, wet sand (No. 
28611). Jaisalmer: between Phalodi and Bap (Nos. 1963!, 24631, 
24741), Sodakoer (No. 2926 1), Amarsagar (Nos. 2867!, 2860 1), 
Jaisalmer (No. 1940 !), N. of Jaisalmer (No. 29071), Vinjorai, tank 
(Nos. 1961 I, 1967 1, 1936 !). 

Distrib. : Most hob countries. 

Fr. in October and November. 

CypeniH tuberoBUB, liottb. Descr. et Ic. (1773) 28, t. 7, f. 1. 

Loc. : Jaisalmer : between Phalodi and Bap, cultivated fields 
(Nos. 24361, 24691). 

Distrib.: Mauritius, India, Ceylon, Australia. 

Fr. in October. 


Kyliinyia Rottb. 

Kyllingia triceps^ Rettb. Doscr. et Ic. (1773) 14, t. 4, f. 6. 

Loo, : Jodhpur : Mandor (Nos. 2466 1 , 2484 1, 2472 1 , 2464 !, 2481 1), 
Kailana (No. 28711), 

Distrib. : India, Oeylon, China, Australia, Africa* 

Fr, in October. 

FvnbnstyltB Vahl. 

FimbriBiyliB diohotoma, Vahl. Enum. II (1806) 287. 

Loc.: Jodhpur: Kailana (No. 2883!). Jaisalmer TN. of Jaisalmer 
(No. 2906 !). 

Distrib. i Warm regions of the Old World. 

Fr. in October and November. 

FmbnBtylis fermytnea, Vahl, Enum. II (1806) 291. 

Loo.; Jodhpur: Kailana (No. 2899!). Jaisalmer; Bada Bag (No. 
19871). 

Distrib. : Indo-Malaya, Australia, Polynesia. 

Fr. in October and November. 
limbnBtyHiB quinqmngulariB^ Kunth. Enum. II (1806) 229. 

Loc. : Jaisalmer : Bada Bag (No. 2965 !). 

Distrib. : Indo-Malaya, China, Australia. 

Fr. in November. 
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FimbrUtyltB tenera, Roem. and Sohult^ Syit. II, Mant. 67. 

Loo.: Jodhpnr : Kailana (No« 2886 1), Balsamand (No. 2949 !), Mandor 
(No. 2471 !), Sen, wet ground (No. 2467 t). Jaisalmer : between 
Phalodi and Bap (No. 2^1), Jaiaalmer, wet ground (No. 2931!), 
Vinjorai (Nob. 24961, 1966!), near Devikot (Nob. 1964 1 , 1956!). 
DiBtrib. : Ttop, Africa, India. 

Fr. in Ootober and November, 

Fimbri$tyl%$ Unera var. oxyUpi%, 0. B. Olarke in Hook. FI. Brit. Ind, VI, 
642. 

Loo.: Jodhpur: Kailana (No. 28801), Badka (No. 29461), Kotda 
near Sen (No. 2476 !). Jaisalmer : Vinjorai, wet ground (No. 1988 !). 
DiBtrib. : India. 

Fr. in Ootober and November, 

EleochariB R. Br. 

EleoehartBatropurpureaf Kunth Enum. II (1837) 161, 

Loc. : Jodhpur : Mandor (Nos. 2482 1 , 2468 1), Sen, wet ground 
(No. 2468 1). Jaisalmer : between Phalodi and Bap (No 2457 !), Bap 
(Nob. 1949!, 1962!). 

DiBtrib. : Tropios generally. 

Fr. in Ootober and November. 

Scirpus L. 

Scirpus Bupinw, L. Sp. PI. (1753) 49. 

Loo. : Jaisalmer: Bap (No. 1960 !). 

Distrib. : Old World generally and America, 

Fr. in Ootober. 

SeirpuB quinqutfariuB, Ham. in Wall. Oat. (1828) 3466. 

Vern. N. ; Moth. 

Loo. : Jodhpur : Kailana tank (No. 2870 !), Mandor (Nos. 2483 !, 
2469!), between Phalodi and Bap (Nob. 2460!, 2466 !, 2436 1), 
near Badka (No. 2874!). Jaisalmer : Jaisalmer (No. 19891), N. of 
Jaisalmer (No. 2904!), Bada Bag (Nos. 1979!, 1983 !), Amarsagar 
(No. 1969!), near Devikot (No. 19661), Devikot (No. 28631), 
Vinjorai, wot ground (No. 1966 1, 1987 !). 

Distrib. : India, Afghanistan, Baluchistan, Africa. 

Fr. in Ootober and November. 

SeirpuB maritimw, L. Sp. PL (1763) 61, 

Loc.: Jaisalmer: Amarsagar (No. 29341), Bada Bag (No. 1980 !), 
Vinjorai (Nos. 1983 1, 2494 !). • 

Distrib. : Uosmopolitan. 

Fr. in November. 

SoirpuB grosBUB, L. f. Suppl. (1781) 104. 

Loc. : W. Kajputana, maxgins of tanks (King). 

Distrib. : Indo«-Malaya, Philippines. 

SoirpuB litoraliB, Sohrad. FI. Germ. I (1806) 142, t, 6, f. 7. 

1^0. : Jaisalmer : N. of Jaisalmer (No. 2903 ! ). 

Distrib. : Central Asia, India, Ceylon, Persia, Mediterranean, Africa. 
Fr. in November. 

StenophyUuB Bafin. 

StinophgttuB barbata, T. Cooke FI. Bomb. Pres. 11, 887. 

Loc.: Jodhpur: Balarwa (Nos. 29191, 2920 1). Jaisalmer; Bap 
(Nos. 1961 1, 1948!). 

Distrib. : India, Ceylon, 

Fr. in. Ootober and November. 
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Gbamins^. * 

DioUaria Bich. 

DigUaria sanguinailiSf Scop. FI. Cam. ed. 2, 1 (1772) 52. 

Loo. : Jodhpur : Balarwa (No. 4910 a ! ), Osian (No. 41431). Jaisalmer: 
Between Phalodi and Bap (No. 48B5 !), Sodakoer, near tank (No. 
4097 1), Amaraagar (Nos. 4974 !, 4180 !, 4179 1). 

Distrib, : All warm countries. 

Fniits in October and November. 

DigUaria sanguinalia var. eiliaria, Praia Beng. PI. 1181. 

Loo. : Jodhpur : Bhikamkor (No. 4666 a !), Balarwa (No. 4903 !), 
Mandor (No. 9760 !).’ 

Jaisalmer: Amarsagar (Nos. 4883!, 4878 !), Vinjorai dunes (No. 4797!). 
Distrib. : Most warm countries. 

Fruits in October and November. 

Digita/ria pennata, Cooke FI. Bomb. Pres. 11. 941. 

Loo. : Jodhpur: Kailana (Nos. 4981 a !, 4980!, 4618!, 4629!), Barmer. 

rooks, in Euphorbia bush (No. 4881 !). 

Distrib. : Gujarat, Rajputana, Sind, Baluchistan, Abyssinia. 

Fruits in October and November. 

Panicum L. 

Panicum fluitanSj Betz Obs. faso. 5 (1789) 18. 

Loc. : Jodhpur : Kailana, tank (No. 4677 I). 

Distrib. ; From tropical Africa to India, trop. America. 

Fruits in October. 

Panicum cdonum^ L. Syst. od. 10 (1759) 870. 

Loo. : Jodhpur : Jodhpur (No. 46181). Jaisalmer : Sodakoer, tank (Nos. 
4101!, 4096 1). 

Distrib. ; Most warm countries. 

Fruits in October and November. 

Panicum ramoaumy L, Mant. ( 1 767 ) 29. 

Loc. : Jodhpur; Balarwa (Nos. 4900 ! 4913!), Jaisalmer; Jaisalmer 
(No. 4830 !), Vinjorai, sandy plain (No. 3993 !, 3995 !), Vinjorai, on 
rooks (No. 4764 !), neighbourhood of Jaisalmer (No. 4120 !). 

Distrib. : India, Ceylon, Afghanistan. 

Fruits in October and November. 

Panicum turgidumy Forsk. FI. Aegypt. Arab. (1775) 18. 

Vern. N. : Muut, Mnruta gas. 

Loc. Jodhpur: Kailana (Nos. 4627 !, 4630 !), Osian (Nos. 4146 ! 4138 !, 
4134 !, 3997 !), Bhikamkor (Nos. 4661a !, 4659 !, 4666a !), Phalodi (No. 
4937 !), Banner, sand (No. 4199 !). Jaisalmer: Neighbourhood of Bap 
(No. 4044 !), Sodakoer (No. 4087 1), Loharki (Nos. 4846 !, 4841 1, 4696 1), 
Amarsagar (No. 486»5!), Vinjorai (No. 4799a !), Vinjorai, sand dunes 
(No. 4927 !) 

Distrib. : Gujarat, Rajputana, Sind, Baluchistan, Egypt, Arabia, Trop. 
Africa, 

Fruits in October and November. 

Panicum trypheron, Schult. Mant. 11 (1824) 244. 

Loo. : Jaisalmer : Amarsagar (Nos. 4956 1, 4961 ! ). 

Distrib. : Trop. Africa, Indo-Malaya, China. 


* We have to thank Mr. L. J. Sedgwick and Mr. C. McCann for kindly naming 
the grasses- 
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Fafliicwm a$MiotaU, Retz Obi. faso. 4 (178d) 17. 

Vern. N. :Gratnna. 

Loo. : Jodhpur : Handor (No. 4005 1), Oiian (Noi. 4148 t, 4140!, 3998 1), 
Banner, sand (Nos. 4990 !, 48751 ). Jaisalmer : Near Bap (Nos. 40861, 
4049 1 ), Loharki (No. 4169 !), near Loharki (No. 4071 1), Lobavat (No. 
8762 !), Amarsagar (Nos. 46W I), Jaisalmer, sand (No. 4826), Devikot 
(No. 4217 I, 4204 1, 4213 1), Vinjorai, dunes (Nos. 479S I, 4911 !). 
Distrib. : Trop. Africa, Afghanistan India, Ceylon, Australia. 

Fruits in October and November. 

Jkmioim oruB^gcMy L. Sp. PI. 56. 

Vern. N. : Siwan. 

Loo. : W. Rajputana (Erskine). 

Distrib. : All warm countries. 

PsMifoiim j)SiZopediiim,Trin^ Gram. Panic. 217. 

Vern. N. : Kuri. 

Habitat : W. Rajputana (Erskine). 

Distrib. : Hotter parts of India, Burma, Malacca, Ceylon. 

UroMoa Beauv. 

UfoMoa pankaidea, Beauv. Agrost. 52, 1. 11, f. 1. 

Loo. : Jodhpur : Osian (Nos. 4000 !, 4754 1 ). 

Distrib. : Tropics generally. 

Fruits in October. 

Setaria Beauv. 

S^MaveHieillata, Beauv. Agrost. (1812) 51. 

Loc.: Jaisalmer: Amarsagar (Nos. 48681, 48861), Bada Bag (Nos. 
4699 1, 4804 a !). 

Distrib. : Temperate and tropical regions. 

Fruits in November. 


Pennii$€tum Pers, 

PminMmn typkoideum, Rich, in Pers. Syn. I (1805) 72. 

Vern. N. ; Bajra. 

Loo,: Jodhpur: Jodhpur (No. 46841), Mandor (No. 4777 ! ), Osian 
(No. 4782 1), Balarwa (Nos. 4899 1 4914 1, 4917a I, 4901 1), Bhikamkor 
(No. 3706 !). Jaisalmer : Between Phalodi and Bap (No. 4887 1). 

Distrib. : Probably a native of Africa, widely cultivated in India. 

Uses : Bajra is the staple food of the majority of tho people, and is 
more extensively grown than any other crop, thriving best in sandy 
soil. It is sown with the first fall of sufficient rain, takes from 70-W 
days to ripen, and the average yield per acre is I } owt. The stalks, 
called kharia, are saltish and consequently sparingly used as fodder, 
but are suitable for thatching huts. The crop is sometimes grown 
alone, but more commonly mixed with moth and mung. (Erskine), 
Pennitekun anohtrMiB, Rich, in Pers. Syn. I (1805) 72. 

Vem. N. ; Dhaman. 

Loc. : Jodhpur : Jodhpur Fort (No. 4172 1), Mandor (Nos, 4002 !, 4015a I, 
47761), Osian (Nos. 39991, 3995a f, 41381), Bhikamkor (No. 46031), 
Palodi (Nos. 4936 1, 4942, 4153 1, 4161 !), Banner, sand (Nos. 4984a 1, 
4672 1), Barmer, rooks (No. 4674 ! ), Kotda near Seu (Nos. 8766 I, 
46511). Jaisalmer: Between Phalodi and Bap, lake (No. 4898 I ); 
Shihad, gravel (Nos. 40591, 4057a!), Sodakoer, riverbed (Nos. 
4091 !, 4084 1, 4064 1), Loharki (No. 4694 1), near Loharki (No. 
4853 1), Amarsagar (Nos. 4960 1, 4688 1, 4867 1), Vinjorai (No. 4932 I), 
Vingorai dunes (Nos. 4928 1, 4790 I), Devicot (No. 4827 1). 
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Diatrib, ; Trop. Africa, Mediterranean, India, 

FI. and fr. in October and November. 

eenohroidea var, echinoideSt Hook. f. in Hook. f. FI. Brit. Jnd. 

VII 88. 

Loo. : Jophpur : Balaamand (No. 3904!), Bhikamkor (No. 4664a !). 

Diatrib. : Africa, Madeira, Arabia, India. 

Anniaaftfm priemt, Kunth Uev. (Iram. 11, 411, 1. 119. 

Loo.: Jodhpur: Balarwa (No. 49111), Bhikamkor (Nos. 4661 a!, 
4610!), Barmer (No. 4986!), Kotda, sand (Nos. 4790 a!, 36671). 
Jaiaalmor : Lohavat (No. 3986 !), Loharki (Nos. 4847 !, 4850 !, 4693 I), 
near Devikot (Nos 4816 !, 4822 !). 

Diatrib. : Trop. Africa, Punjab, Sind. 

Fruits in October and November. 

Cenchrus L. 

OwchruB biflarw, lloxb, FI. Ind. I (18.32) 233. 

Loc.: Jodhpur : Jodhpur (Nos. 3910 !, 408 II, 40/01, 4983 !), Kailana, 
tank (Nos. 4496 a I, 4488 !), Osian (No. 39961), Barmer (No. 4870 !). 
Jaisalmer : Loharki (No. 4840 !), near Loharki (No. 4854 !), near 
Devikot (No. 4823 !), Amarsagar (Nos. 4877 !, 4636 !, 4975 !). 

Diatrib. : Africa, Arabia, Baluchistan, ln<!ia. 

Fruits in October and November. 

Ctfi^r^ eathariicita, Del. Oat. Hort. Monsp. (1838). 

Vern. N. ; Bhanit. 

Loc.: Jodhpur: Jodhpur (Nos. 3909a I, 1683 !), Kailana (No, 46121), 
Mandor (No. 4744 !), Phalodi (Nos. 4151!, 4947!), Barmer, sand 
(^No. 4199 a I). Jaisalmer: Amarsagar (No, 49721), Vinjorai, 
dunes (No. 4920 1), 

Distrib. : Trop. Africa, Arabia, India. 

Note : Bharut is particularly abuinlant in years of scarcity when the 
poorer people subsist on it ; the seed of this grass is about the size 
of a pin’s head and is enclosed in a prickly husk, which causes a 
great deal of discomfort to both man and beast, as it sticks to the 
clothes of the former and in the hair of the tatter afid is very didioult 
to remove. (Erskine). 


Troffua Haller. 

Tragus racemosTis, Scop. Intro. Hist. Nat. 73. 

Loc,! Jodhpur: Kailana (Nos. 4625!, 39031). Jaisalmer: Jaisal- 
mer (No, 4829!), Amarsagar (No. 41821), N. of Jaisalmer (No, 
41 12 1), Jaisalmer, rocky plateau (No. 4125 !), Vinjorai (No. 4767 !), 
Vinjorai, rocks (No. 47731). 

Distrib. : Warm regions generally. 

Fruits in October and November. 

Latipes Kunth. 

LaUpes senegaUnsiSy Kunth Uev. Gram. I, 261, t. 42. 

Lao. : Jodhpur : Jodhpur (No. 4647a I), Kailana (No. 4624 I), Bhikam- 
kor (Nos. 4657 !, 4658 I), Kotda near Sea (No. 8768 !). Jaisalmer ; 
Loharki (Nos. 4848 !, 4884 !), Vinjorai (4921 1), N. of Jaisalmer (No, 
4114 1), near Devikot (No. ^20 !). 

Distrib. : Senegal, Abyssinia, Arabia, Sind, Baluchistan. 

Fruits in October and November. 
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Ait. - 


PhtoHm laiifoUa, Ait. Hort, Kew. 85. 

Jjoo.t Jodhpur : Jodhpur (Nos. 3818!, 4497 !), Balarwa (No. 4915 1), 
Osian (No. 4144 !), Bhikamkor (Nos. 4159 !, 4156 !, 4606!, 4656 1). 

Distrib. : Trop. Africa and Asia, Afghanistan. 

ZeaL. 

ZmMay$,h. Bp. PI. 971. 

Vem. N. : Maize, Indian Corn. 

Loc. ; Jodhpur, cultivated in many places. 

Uses : This is an irrigated crop, generally grown on lands attached to 
wells, and is most common in Bali and Desuri. The fields are 
ploughed two or three times before the seed is sown broadcast in 
July or August, but a little early maze is often grown as fodder for 
the cattle. The crop ripens in about two months, and the outturn is 
ordinarily put at 8^ cwt. per acre. The cobs (dnnda and makkia) 
are picked off, stripped, dried in the sun and beaten with sticks to 
separate the grain and the ripe ones are often roasted and eaten 
(Erskine). 


Saecharum L. 

Saceharum ^pmUintum^ L. Mant. 11, 183. 

Loo. : Jodhpur : Bhikamkor (No. 4154 1). 

Distrib. : S. Europe and warm regions of the Old World. 
Fruits in October. 

officinalet L. Spec. PI. 54. 

Loo. : Jodhpur ; Phalodi (No. 3989a !). 

Distrib. : Oultivated in the hotter parts of India. 

Fruits in October. 


Idchaemum L. 

I*f6haemum laxumy Br. Prodr. 205. 

Vern. N. : Seran. 

Loc. : Jodhpur: Balsamand (No.8749 !), Mandor (No. 47431), 

Distrib. : Westwards to the Cape Verd Islands, eastwards to Australia. 
Fruits in October. ^ 


Apluda L. 

ApMa arUkUat L. Cent. II, 7. 

Loo.: Jodhpur; Barmer (No. 4197 0. 

Distrib. ; Indo-Malaya, Australia, Pacific Islands. 

Elionurus Humb. and Boupl. 

Blkmurua foykanus, Nees ex A. Rich. Tent. FI. Abyss. 11 (1851) 471. 

Loc. : Jodhpur : Kailana (No. 4985 1), Btdsamand (No. 4176 
Mandor (No. 40181), Kotda, rocks (Nos. 4791b ! 4867 !, 3807 !) Banner, 
rooks (Nos, 4676 I, 4861 |), Jaisalmer : Loharki (No. 4889 !), near 
Loharki (Nos. 4852 !, 4837 !, 4070a !, 4069 1), Jaisalmer (No. 4785a !), 
Jaisalmer, rocks (No. 4783 !), Jaisalmer, sand (No. 8740 !), Amarsagar 
(Nos. 4190!, 48041, 4866!, 49831, 4968a!, 4969 1), Jaisalmer, rooky 
plateau (No. 4124 !), Vinjorai, rooks (No. 4762 !), Vinjorai, sandy plais 
(No. 4220 !). 

Distrib. : Mediterranean, Abyssinia, Arabia, India. 

Frnits in October and November. 
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Blionufue hirsuttis, Munro ox Bonth. in Journ. Linn. Soc. XIX (1881) 68. 

Vern. : N. : Sheven gas. 

Loo.: Phalodi (Noa. 4171!, 49501, 4948 1, 4941 1). Jaisalmer : Nonr 
Bap (No. 4043 I), Sodakoer (No. 4095 !), Sodakoer, sandy plain (No. 
4093 1), Jaiaalmer, rocky plateau (No. 4128!). Vinjorai, sand (No. 
4763 1), Vijorai, dunes (No. 4791 !), Vinjorai (No. 4922 I). 

Distrib. : N. Africa to India. 

Fruits in October and November. 

Andropogon L. 

Aniropogon fovedlatu8f Del. FI. Egypt. 16a, t. 8, f. 2. 

Loc. : Jodhpur: Kailana (No. 4081 !), Balsamand (No. 40041), Mandor 
(No. 4735 a 1), Kotda (No. 4652 I), Banner (No. 4864 I), Banner, on 
rooks (Nos. 4859!, 4860!). Jaisalmer: Jaisalmer, rooky plateau 
(Nos. 4132 !, 4123 !, 46881), Vinjorai, rocks (No. 47711), Vinjorai, 
sand (No. 4757 I). 

Distrib. : From India t^> tho Cape Verd Islands. 

Fniits in October and November. 

Andropogon pertustuf, Willd. Sp. PI. IV, 922. 

Loo, ; Jodhpur : Mandor (No. 4736 !). 

Distrib. : Mediterranean, Trop. Africa, Asia and Australia. 

Fruits in October. 

Andropogon sorghum, Brot. FI. Lusit. 1, PB. 

Vorn. N. : Jowar, Great Millet. 

Loo. 2 Jodhpur : Osian (Nos. 4751 !, 41161), Bhikamkor (No. 4660 1). 

Distrib. : Cultivated throughout the wanner parts of Europe, Asia and 
Africa. Introduced into America, Australia, etc. 

Fruits in October. 

Note\ .Jowar requires a stiller soil and a greater amount of rain than 
Bajra. It is sown between the middle of July and tho end of August, 
and is harvested in October and November, the average yield being 
about 200 owt. per acre. When tho crop is ripe, the heads are cut 
off and the stalks (karab) are carefully stacked and subsequently 
given to cattle. If, owing to iusuiticient rain, the jowar is not thrive 
ing well, the stalks are often cut while green and stored for fodder, 
called chiptu, which fetches a better price than karab. (Erskine). 

Andropogon squarrosus, L, f , Suppl. 4.H3. 

Loc.: Jaisalmer: Bada Bag (No. 48111). 

Distrib. : Trop. Africa, Indo-Malaya. 

Flowers in November. 

Andropogon anmdat'ua, Forsk. FI, Aegypt. Arab. 173. 

Loc. ; Jodhpur : Kailana (Nos, 8764 1, 4681 1), Bhikamkor (No. 3936 I). 
Jaisalmer ; Between Palodi and Bai> (Nos. 4888 1, 4039 1, 4892 1, 

' 40«H5a !, 8743 1), Sodakoer, tank (No. 41001), Jaisalmer, rocky 

plateau (No. 4122 1), Bada Bag (Nos. 4687 1, 4807 1, 4812 I), Jaisalmer 
(No. 48791); Amarsagar (Nos. 4976 1, 4194 I, 46891, 49691, 49661), 
Devikot (Nos. 4206 1, 4810 1), Vinjorai (Nos. 4781a !, 4794 1). 

Distrib. : Trop. Africa, India China, Australia, Pacific. 

Fruits in October and November. 

Andropogon itoaraneusa, Jones in Asiat. liesoarch. IV (1795) 109. 

Loc.; Jodhpur : Kailana, tank (No. 87701), Balsamand (No. 40081), 
Mandor (Nos. 4756a !, 4780 1, 4746 I, 4776a 1), Osian (Nos. 4760 1, 
4748 1), Phalodi (Nos. 8989 !, 4170 1), Banner, rocks (Nos. 4993 1, 4868 ) 
Jaisalmer: near Bap (Nos. 4045 !, 4740 !), Sodakoer, river bed (Nos. 
4065 1, 4088 I, 87681), Vinjorai (No. 8769 1). 

Distrib. : N. Africa to India. 

Fniits in October and November. 

12 
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Oymbopogan Spreng. 

Cf^mbopogon tnarHmy 8tapf in Kew Bull. (1906) 335-41. 

Loo. : Jaisalmer : Jaisalmer, rooky plateau (No. 4121 1), N. of Jaiaalme 
(No. 4110 !). 

Distrib. : Trop. Africa to India. 

Fruita in November. 

Aristida L. 

ArMdaadacenadonis, L. Sp. PI. (1753) 82. 

Loo.: Jodhpur: Mandor (No. 4006a I), Bhikamkor (No. 46081), 
Bhikamkor, dunes, very common (No. 4667a !), Phalodi (No. 4015 1), 
Banner (No. 4862 !), Barmer, rocks (No. 4991 1). Jaisalmer : N, of 
Jaisalmer (No. 4108 I), Amarsagar (No. 4180 1). 

Distrib. : Most warm countries. 

Fruits in October and November. 

Ari^Uda mutabilis, Trin. and Ilupr. in Mom. Acad. Potersb. ser. VI, 

vol. VII (1849) 150 (excl. var, aquilonga), 

Vem. N.: Lomp. 

Loc. : Jodhpur : Jodhpur (Nos. 4496 !, 3914 a !), Kailana (No. 4489 I), 
Balarwa (No. 4909 1), Mandor (No. 3971 a !), Balsamand (No. 3984 ), 
Osian (No. 4731 I), Bhikamkor (Nos. 3777 1, 4662 I, 46^8 !, 4997 I), 
Phalodi (Nos. 4946 !, 4943 1, 4945 1), Kotda (No. 4791 a!), Badka 
(No. 4047 1). Jaisalmer: Bap (Nos. 4026 1, 4024 I), Bap, gravel (No. 
48831), near Bap (No. 4038 !), between Phalodi and Bap (No. 4884 !), 
Shihad (No. 4050!), Sodakoer, river bed (No. 4089!), near Loharki 
(Nos. 4838 I, 4698 I), Loharki (Nos. 4K39 a !, 4846 !, 93441), Jaisalmer 
(No. 4977!), Devikot (No. 42111), Vinjorai, dunes (Nos. 4929!, 
49201), Vinjorai, sandy plain (No. 3992!), Vinjorai, sand (No. 
4767a !), Vinjorai, rocks (No. 47^ !). 

Distrib.: Trop. Africa, Arabia, India. 

Fniits in October and November. 

Afiaiida funiculata, Trin. and Kupr. in Mem. Acad. Petersb. ser. VI, vol. 

VII (1849) 159. 

Loc.: Jodhpur: Kailana (Nos. 4619!, 4935!, 4616!), Osian (Nos. 
4149!, 4137 !. 4735 !), Bhikamkor (No. 4667 I), Barmer (No. 4876a !), 
Banner, rocks (No. 4837 !). Jaisalmer ; Loharki (No. 4^92 !), Amaiv 
sagar (Nos. 4955 !, 4308 !, 4882 !), Vinjorai (No. 3985 !), Vinjorai, 
dunes (No. 4934 !). 

Distrib. : Trop. Africa, Araoia, Baluchistan, India. 

Fruits in October and November. 

Afiatida hyHfkulat Edgew. in Journ. Linn. Soc. VI (1862) 208. 

Loc.: Jodhpur: Kailana (Nos. 4984 !, 4635 1), Balarwa (No. 4904!), 
Bhikamkor (No. 4669!), near Badka (No. 4611 !). Jaisalmer: Bap 
(No. 4025 !), near Loharki (Nos. 4074 1, 4072 !, 4067 !), Sodakoer, 
gravel (No. 4099 !), Jaisalmer (No> 4189!), Jaisalmer, rocky plateau 
^o. 4129 !), Devikot, sand (No. 4813 !) Vinjorai, sandy plain (No. 
3691 !), Vinjorai, gravel (No, 4756 1). 

Distrib. : Baluchistan, Sind, Punjab, Bajputana. 

Fruits in October and November. 

AfiMada Steud. Nom, ed. II, II, 2dL 

Loc.: Jodhpur; Kailana (No. 4614 1), Balarwa (No* 49021), Mandor 
(No. 4733a !), Bhikamkor (No. 4605 1), Osian (No. 47521), Barmer, 
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rooks (No. 4200 I). Jaisalmor : Sodakoer, river bed (Nos. 4090 1, 
40811, 4060 I), Sodakoer (No. 40621), near Loharki (Nos. 4857 1, 
4068 1, 4076 1), Amarsagar (Nos. 4186 I, 8474 !), Viojorai (No. 8756 I), 
Vinjorai, dunes (No. 4792 I). 

Distrib.: Egypt and Abyssinia to India. 

Sporcibolus Br. 

SporcMvs glaucifdius, Hochst. in Flora XXV(1842) I. Bieb. 128. 

Loo. : Jodhpur : Balsamand (No. 4778a !). Jaisaliner ; Sodakoer, tank 
(No, 4102 1), N, of Jaisalmor (No. 4109 1), Vinjorai (No. 4793a !), 
Vinjorai, wet ground (No. 4774 I). 

Pistrib. : Trop. Africa, Punjab, Sind, liajputana. 

Fruits in October and November. 

SpofoboluB orientalist Kunth En. PI. I, 211. 

Loo. : Jodhpur : Jodhpur (Nos. 4496a !, 4493a !), Barmor, rocks (No. 
4858 I). Jaisalmer : Bap, gravel (No, 4834 !), N. of Jaisalmer 
(No. 4107 I), near Devikot (No. 4821 I), 

Distrib. : India, Ceylon. 

Fniits in October and November. 

Oracilea Koon. 

Oracilea royleanat Hook. f. in Hook. f. FI. Brit. Ind. VII (1897) 284. 

Loo. : Jodhpur : Kailana (No. 4678 I), Bhikamkor (No. 3667a I), Banner 
(No. 4987 1), Barmer, rocks (No, 4904 I). Jaisalmer: Shihad, gravel 
(No. 4858 I), Amarsagar (Nos. 4643 !, 4802 1), Jaisalmer (No. 4188 ), 
Vinjorai, sandy plain (No. 4218 !) 

Vinjorai, rocks (No. 4766 1). 

Distrib. : Nubia, Socotra, India. 

Fruits in October and November. 

QfadUa royUana var. plumosat Hook. f. in Hook, f, Fl. Brit. Ind. Vll, 284. 

Loc. : Jodhpur: Barmer (No. 4197a!). 

Distrib. : Abyssinia, Arabia, Punjab, Sind, liajputana. 

Fruits in November. 


Cynodon Pers. 

Cynodon daetylon, Pers. Syn. I, 86. 

Vem. N. : Dubh, Dob. 

Loc. : Jodhpur : Jodhpur Fort (No. 4173 I), Balarwa (Nos. 4906 1, 
4008!). Jaisalmer: Amarsagar (Nos. 41811, 41921). 

Distrib. : All warm countries. 

Fruits in October and November. 

CMoria Sw. 

Ohloris pallidat Hook. f. in Ho<.k. f. Fl. Brit. Ind. VII, 289. 

Loo.: Jodhpur: Jodhpur (Nos. 46851, 8755!). Jaisalmer: Between 
Phalodi and Bap (No. 4889 I), N. of Jaisalmer (No. 4116 1), Devikot 
(No. 4209 I), Vinjorai, near tank (No. 4765 1). 

Distrib. : Bundelkand, Central India, Rajputana. 

Fruits in October and November. 

Chkrii feneBa, Roxb. Fl. Ind. I, 329. 

Loo. : Jodhpur : Kailana (Nos. 46I7t, 4621 1), Banner, rocks (Nos, 
4900a I, 4765 I, 46761). Jaisalmer ; Bap (No. 9711 !). 

Distrib. : Abyssinia, Arabia, India, 

Fruits in October and November, 
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CNoris vilh9a, Pers Syu, I, 87. 

Loo.: Jodhpur: Kailaua (No. 4618!)^ Mandor (No. 4777a !, 4778 1, 
4011a !, 4007a !, 47d2a ), Oaian ^No. 4763 1), Bhikamkor (Na 4780 i). 
Jaiaalmer : Vinjoraii rocks (No. 4770 1). 

Distrib. : From the Canaries to India. 

Fruits in October and November. 

Ohloris virgata, Sw. FI. Ind. Ooc. I, 203. 

Vern. N. : Gharania gas. 

Loc. : Jodhpur: Balsamand (No. 4174!)»OMan (No. 4186 I), Bhikam- 
kor (No. 4663a 1). Jaisalmer : N. of Jaisalmer (No. 4116!), Jaisal - 1 
mer (Nos. 4019 !, 4034 !, 4032 1). 

Distrib. : Trop. and S. Africa, Mediterranean, India, China, Mongolia, 
America. 

Fruits in October and November. 

CUorii quingueaetica, Bhide in Journ. & Proc. As. Soo. Bong, (new ser.) 

Vm, (1912) 311. 

Loo. : Jodhpur: Balsamand (No. 8748!), Osian (No. 4141a !). 

Distrib. : Western India, Hajputana. 

Fruits in October. 

CMoria pdyatachya, Hoxb. FI. Ind. 1, 830. 

Loc. : Jaisalmer and Jodhpur States (Erskine). 

Distrib. : India. 

Eleuaine Gaertn. 

EUusint fiagdlifera, Nees in Linniea XVI (1842) 220. 

Vem. N, : Tantia. 

Loc.: Jodhpur: Kailana (Nos. 4616!, 46234!, 46201), Balsamand 
(No. 41771), Balar^a (Nos. i914a !, 4916 !), Mandor (Nos. 4744a t , 
4000a!, 4006a!, 4764a!), Bhikamkor (Nos. 4601!, 4692!, 41661), 
Phalodi (Nos. 4167!, 4914!), Banner, sand (No. 46731), Barmer 
(No. 49881). Jaisalmer: Between Bap and Phalodi (No. 4030 1), 
Bap (No. 4u22 !), near Bap (No. 4041 !), Shihad, gravel (No 4064!), 
Shihad (No. 4068 !), Sodakeer, riverbed (No. 4078 !), near Loharki 
(Nos. 4839a !, 4073 1, 9346 !), Loharki (Nos. 4844!, 4696 !), Jaisalmer 
(No. 4838a!), Jaisalmer, rocky plateau (No. 4119 !), N. of Jaisalmer 
(No, 4111!), Vinjorai, dunes (Nos. 47891,49241, 4920a!, 4799!), 
Vinjorai (No. 48001). 

Distnb. : N. Africa to India and Afghanistan. 

Fruits in; October and November. 

Blmaina aagyptiaea, Desf. FI. Atl. I, 86. 

Vern. N. : Makra. 

Loo. : Jodhpur : Jodhpur (No. 3913a !), Balsamand (No. 4176 !), Balarwa 
(Nos, 49121, 4197 !, 4896 !), Mandor (No. 8972 1), Bhikamkor (Nos. 
4670 !, 4168 I). Jaisalmer : Bap (No. 4023 !), ShiWl (No. 4069a !), 
Sodakoer (No. 4063 !), Loharki (No. 4049 !), Amarsagar (No, 4970a I, 
876/ !), Bada Bag (No, 4836 !), Jaisalmer (No. 4184 !, 4806 !), 
Devikot (No. 4214 !). 

Distrib. : Warm regions of the Old World, introduced into the New. 

Fniitain October and November. 

Elewfine ari^ata, Ehrenb. ex Boiss. FI. Or. V, 667. 

Loo. : Jodhpur ; Jodhpur (Nos. 4682 !, 8911 !, 8914), Bhikamkor (No, 
46161 1). Jaisalmer : ^dakoer, river bed (No. 4061 !), Amarsagar (Nos. 
4978!, 4966!), Vinjorai. sandy plain (No. 8994!). 

Distrib. : Nubia, Arabia, Afghanistan^ India. 

Fruits in October and November. 
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Pappophorum Nees. 

Pappcphorum degans, Nees in Wight Cat. n. 1771. 

Loo,: Jodhpur: Jodhpur (Nog. 4622!, 87591, 46261,46231), Mandor 
(No. 40071), Bhikamkor (No. 46041). Jaisalmer: Shihad, gravel 
(No. 4067 I), near Loharki (Nog. 4697 I, 4066 !, 4866 !), N. of Jaisal- 
mer (No. 4113 I), Amarsagar (Nos. 4970 I, 4183 !, 4964 1), Jaisalxner 
(No. 49791), Jaisalmer, rooky plateau (No, 4126 !), near Dovikot 
(No. 4819a !). 

Distrib. : India. 

Fruits in Ootober and November. 

Pappophorum aucheri, Jaub. and Spaoh 111. Bl. Or. IV, 32, t. 323. 

Loo. ; Jodhpur* Balsamand (Nos. 40031, 4178 1). Jaisalmer: N, of 
Jaisalmer (No.4117I) Jaisalmer, rocky plateau (No. 4130 I), Vinjorai, 
rocks (No. 4746 !). 

Distrib. : Persia, Turkestan, Afghanistan, India. 

Fruits in October and November. 

Pappophorum rebustwn. Hook. f. in Hook. f. FI. Brit. Ind. VII, 302. 

Loc. : Jodhpur: Kailaiia tank (Nos. 44991, 4982!, 4634!, 4633!) 
Balsamand (Nos. 4779a!, 4010 !), Harmer, rocks (No, 4196 !). 

Distrib. : Upper Cange tic Plain, Bajputana. 

Fruits in October and November. 

Eragrostia Beauv. 

Eragrostia ciliaria. Link En. Hort. Berol. I, 192. 

Loo. ; Jodhpur : (No. S906a !), Mandor (No, 4014 !), Osian (No, 4749 !), 
Balarwa (Nos. 4906 1, 4906a !), Bhikamkor (Nos. 4666 1, 4666 1, 
46681), Phalodi (Nos. 4162!, 41601, 4949 1). Jaisalmer: Bhihad, 
gravel (No, 4066 !), Sodakoer (No. 4796!), Loharki (No. 4842 !), Jai- 
salmer, gravel (No. 41 18 I), Vinjorai, dunes (Nos. 4788 !, 4786 !, 4926 !, 
8763 1), Viniorai, sandy plain (No. 4219 !), Devikot (Nos. 4208 !, 
4212 !), Devikot, gravel (No. 4216 1). 

Distrib.: Tropical regions. 

Fruits in October and November. 

Eragroatia ciliaria var. hrackydackyay Boiss. FI. Or. V, 682. 

Loc, : Jodhpur: Mandor (No. 4739!), Phalodi (No. 4017 1). Jaisalmer; 
Bap (No. 40291), Sodakoer, sandy plain (No. 4092 1), Sodakoer, near 
tank (No. 4106 1), Amarsagar (No. 4964 1), near Devikot (Nos. 4817 I, 
4688a I), Devikot (No. 4202 I). 

Distrib.: Trop. Africa, Arabia, India. 

Fruits in October and November. 

Eragroatia viacoaa, Trin. in Mem. Acad. Pet<»rsb. ser. VI, 1 (1831) 397. 

Loc.: Jodhpur: Kailana (No« 46281), Balsamand (No. 4178a!), 
Mandor (No. 3972!). 

Distrib* : Trop. and S. Africa, India. 

Fruits in October. 

Eragroatia pllumoaaf Link En. Hort.Berol. I, 192. 

Loc.: Jodhpur Balsamand (No. 8747 1), Mandor (No. 4133a!). Jai- 
salmer: Between Phalodi and Bap (No. 4040!), Bada Bag (No. 
8762 !), Amarsagar (No. 46421), Jaisalmer (No. 47001). 

Distrib. : Throughout India, Burma and Ceylon. 

Fruits in Ootober and November. 

EtagreaUa inUrrupta, Beauv. Agrost. 71. 

Loc.: Jodhpur; Jodhpur (Nos. 4649 !, 3912 !, 8764!), Kailana, tank 
(Nos. 4487 !, 8904a I), Balsamand (No. 4008a I), Mandor (Nos. 4001 1, 
47371, 4001a 1), Phalodi (Nos. 41681, 41611), S. E. of Luni 
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(No« 4061 1) Kotda, near Sou (Not. 4668 1, 4787a I), Banner, 
rookf (4878!), Banner, wet ground (No. 48711). Jaiialmer : 
Between Phalodi and Bap, fields (No. 8761 t), Bap 
(No. 4021 1), Sodakoer, tank (No. 4098 !), Amarsagar (Nos. 4968 !, 
4647 !, 4880 ! ), Jaisalmer (No. 4786 !), Jaisalmer, sand (No. 4819 !), 
near Devikot (Nos. 4828 !, 4882 I), Devikot, wet ground (No. 4814 1), 
Vinjorai, lake (No. 4779). 

Distrib. : Trop. Africa, Mesopotamia, India, Burma. 

Fruits in October and November. 

EragroaHs atenophyUat Hochst. ex Miquol Analect. Bot. Ind. II, 27. 

Loo. ; Jaisalmer : Vinjorai, dunes (No, 4787 1). 

Distrib. Trop. Africa and Asia. 

Fruits in November. 

Eragroaha irtmdaj Hochst ex Stead. Syn. Gram. 269. 

Loc. : Jodhpur: Jodhpur (Nos. 46861, 46801), Kailana, tank (No. 
8902 !), Maudor (No. 4738 I), Osian (Nos. 4141 I, 4186, 4738 1), near 
Badka (No. 4048 1), Bhikamkor (No. 4691 I). Jaisalmer : Vinjorai, 
sand (No. 8987 I), Vmjorai (No. 4769 1). 

Distrib. : Trop. Africa, Afghanistan, India. 

Fruits in October and November. 

Eragroatia maior, Host. Gram. Austr. IV, 14, t, 24. 

Loc. t Jaisalmer: Bap (No. 4028 l). 

Distnb. *. Moditerrauoan, trop. and subtrop. Asia. 

Fruits in October. 

Eragroatia minor, Host. Gram. Austr. IV, 16. 

Loc. : Jodhpur; Kailana (No. 4632 1), Bhikamkor (Nos. 60001, 46071), 
Barmer, sand (Noa. 4196a 1, 4996 1). Jaisalmer : Between Phalodi 
and Bap (Nos. 4894 1, 4891 I), Loharki (No. 4691 1), Amarsagar 
(No. 4641 1, 4193 I ), Jaisalmer (Nos. 40181, 4646 1), N. of Jaisalmer 
(No. 41 18a I), Vinjorai, gravel (No. 478()a I), Vinjorai, rooks (No, 
4782 1), near Devikot (No.* 4816 1), Devikot, gravel (No. 4216 I), 
Distrib. : Mediterranean, India, W. Tibet, N. Asia. 

Fruits in October and November. 

Eragroateia pUoaa, Beauv. Agros. 71. 

Loc. ; Jodhpur: Jodhpur (No, 4498 !), Balarwa (No. 4910 1), Bhikamkor 
(No. 4167 I), Mandor (No. 4742al). Jaisalmer : Between Phalodi and 
Bap (No.4890!), Bap (No. 4027 !), Sodakoer, river bed (Nos. 40771, 
40821, 4083 !, 4086 1), Sodakoer, near tank (No. 4103 1), Jaisalmer, 
sand (No. 4818 !), Amarsagar (No. 4968 !), Vinjorai, wet ground 
(No. 47761), Jaisalmer, wet ground (No.4788a I), Devikot (Nos. 
42071, 42061, 42101). 

Distrib. : Most warm countries. 

Fruits in October and November. 

Daamoalaehya Stapf. 

Deamoataahya bipinnata, Stapf in Dyer Fl, Cap. VI (1900) 682. — Eragto^ 
atia cynosurmd&a, Beanv. 

Loc.: Jodhpur Osian (No. 41471), Bikamkor (No, 46711), Kotda 
near Sou (No. 46601). Jaisalmer: Between Phalodi and Bap (No. 
4037 !), near Bap (No. 40461), Jaisalmer, wet ground (Noa. 4784!, 
4817a I), Amarsagar (Nos. 4967 !, 4187 !), Vinjorai, wet ground. 
(No. 4741 1). 

Distrib. : Mediterranean to India. 

Fruits in October and November. 
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Oropelium Erin. 

Oropetium thovMum^ Trin. Fund. Agrost. 98, t. 3. 

Loo.: Jodhpur: Bhikamkor, wet ground (Noa. 46091, 4165 !). Kotda» 
rocks (No. 4792a I). Jaiaalmer: Sodakoer (No. 40761), Bada Bag. 
(No. 48091), Amarsagar (No. 4101 1), Vinjorai, rooks (No, 4761 !). 
Diatrib.: India, Ceylon. 

Fruits in October and November. 

Tniicum L. 

Triticum wHgare^ Vill. Hist. PI. Dauph. JI, 153, 

Vem. N. : Ghau, Wheat. 

Loo. : Oultivatod in many places, especially in Jodhpur State. 

Bordeum L. 

Rordeum vulgare, L. Sp. PI. 84. — Barley. 

Loo. • Cultivated to some extent in both States 

CUYPTOGAMIA. 

Filicen, 

AetinopterU dichotcmay Bedd. 

Loo. : Jodhpur : Barmer, on rocks (No. 1140 I). 

Diatrib. : Mascarone Isl.. N. Africa, Persia, Cabul, India, Ceylon. 
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A TENI^ATIVE LIST OF THE VERTEBRATES OF THE 
JALPAIGURI DISTRICT, BENGAL, 

BY 

Chas. M. Inglis, m. b. o. u., W. L. Thayers, H. V. O’Donel 

AND E. (). SHEBBEARE, I. F. S. 

Part II (Wit ft a fiate^ Map ami text^hlock,) 

[Continued from page S'2!} of Volume XXVI), 

BIRDS. 

Jnnglti-Crow (4), Corvun onacrovhgnchm , — common crow found in the 
forests. 

Indian House-Crow {7)j Corms splendens,- Common, but only found in the 
bazaars and r ever in the forest. 

Green Magpie (14), Cma chinemis . — Fairly plentiful and met with in large 
flocks, also singly. 

Indian Tree-pie (Id), Dendrocitta rufa , — Very common. 

Himalayan Treo-pie (18), Dendrocitta himnlaymm. — Common in the hilly 
portion of the district ; also occurs in fewer numbers in the plains. 
O’Douel has taken nests 9 miles from the hills. 

Indian Grey Tit (81), Parus atriceps , — Very common. 

Green-backed 'lit. (.’J4), Farm mmticola , — Common round Btixa. 

yellow-billed Crow-Tit (51), Paradodomis --Recorded from the 

Bhutan Terai ” ; so far not observed by us. 

Larger Red-headerl Crow-Tit (52), Pntti/jarus ruficeps , — Inglis got this at 
Buxa early in March. There was a small party in some undergrowth. 

[Hoary-headed Crow-Tit (61), Psittiparus gularU gularis . — Probably occurs 
above Buxa.] 

Rufous-necked Laughing-Thrush {62), Dry<maate3ruficollia,-^Th& commonest 
Laughing-Thrush in the district. 

Himalayan White-crested Laughing-Thrush (60), Garrulax leucolophua leuco* 
lophus , — Very common in the hills and also found in the plains at 
their base. 

Black-gorgotod Laughing-Thrush (72), OarruUix pectoralis , — Noticed in the 
plains where it keeps to the forest. 

Neoklaced Laughing-Thrush (76), OarrulaxmmUiger . — Fairly common, espe- 
cially round Gonimara keeping to the forest in fairly large Bocks. 

Rufous-ohinned Laughing-Thrush (80), larUhocinda rufigfdaris rufigularia , — 
Procured at Buxa. 

Crimson-winged Laughing-Thrush (87), Trodialoptervmph^iciumphtmtciumm 
— Obtained at Buxa where they were got in the dense undergrowth. 

Striated Laughing-Thrush (101), Orammatoptila striata striata . — Shot at 
Buxa where it was fairly common in the undergrowth. 

Striated Babbler (104), Argyaearlii . — Fairly common on the churs of the 
Torsa. 

Small Rufous Babbler (109), Argya Icngiroatris . — Common in high grass. 

Jungle Babbler (HO), Crateropus ierricolor terricotor , — Very common. 

Slaty-headed Scimitar Babbler (116), Pomatorhinus schisHceps schistkeps^'-- 
Common in scrub jungle interspersed with grass, also in the forest in 
hills and plains. 
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liufity-cheoked Scimitar Babbler (129), Pmnatorhinue ^ythrogenya eryOiro- 
.y 6 ny 4 f.“~ Common in the undergrowth round Buxa. 

Bengal lied-capped Babbler (1«‘14), Timelia pilmta hengaUnais , — Very common 
in high grass or brushwood. 

White-headed Shrike-Babbler (li37), Oampsorhijftchua rufulus rufulus, — Com- 
inon at the base of the foot-hills, but does not appear to come down 
to the plains. 

Yellow-eyed Babbler (B39), Pyctorhia ainenais ainmaia , — Common in grass 
laud. 

Hume's Babbler (141), Pyctorhia (diiroatria griaaigtUaria.—lii^coTded from 
Bhutan and Buxa Duars. 

Mandelli’s Spotted Babbler (142), Pellorneum ruficeps mandellii . — Common in 
forest and thick brushwood. 

Abbott’s Babbler (190), Mtdaraainla ahhotli , — Common in the forijst and of a 
most confiding habit. 

Black throated Babbler (199), Stachyrhia niyrirepa nigricepa. ■ at Buxa 

Red-headed Babbler (1 72), Stachi/rhidopaia rtcjicepa rujicepa . — Very common 
througiiout the district keeping to forest ami brushwood. 

Stachyrhidopaia rufifrona amhigua (173«). — liecordetl from the Bhutan Duars. 

Red-throated Tit-Babbler (IHO), Schwnijtarua rufigularia. —Recorded from 
the Bhutan Duars. 

Long-billed Babbler (189), Hiniator malacoptilua. — O’Donel met with a 
pair at about 4,000 ft., they were hopping about the ground in low- 
shrubs reminding him of Pneepyga in their movements. Their (light 
seemed very weak and when disturbed they only Hew a few 
yards. 

Himalayan Whistling-Thrush (187), Myiophoneua temmiuchi. — Coinuion, 
especially in the hills. 

Slaty -bellied Short- wing (201), Teaia cyaniventria . — Very comnnui at tin* 
fuot-liills in winter, extending sparingly uell into the ]>1ain8. 

Chestnut-headed Short-wing (202), Olignra caatanaicoro7iata . — Shot at Buxa 
in the hills and a common winter visitor to the plains. 

Long-tailed Sibia (203), Sibia picaoidea picaoidea . — Observed at Buxa, keep- 
ing in parties. 

Black-headed Sibia (204), Liojitila capiatrata capiatrata , — Shot at Buxa in 
the hills and at Gorumara in tho plains. 

Rufous Bar- wing (211), Actinodura egertoni egertoni . — Keeps in parties in the 
undergrowth round Buxa. 

Hume’s Staphidia (217), Stapkidia striata rufigenia . — Becorded from Bhutan 
Duazs. 

Blue-winged Siva (221), Siva cyanuroptera cyanuroptera, — Observed at Buxa. 

Stripo-throated Yuhina (223), Yuhiita yiiUiris gularia . — A rare winter visitor 
to the plains. 

Black-chinned Yuhina (229), Yuhina nitfrimenium , — Shot at Buxa where 
they wore seen in small parties. O’Uonel found it common from 
1,000 ft. upwards. 

Indian White-eye (229), Zoateropa jiolpthrosa , — Very cjmimon. 

[Swin hoe’s White-eye (228), Zoateropa simplex . — Shebbeare thinks lie got this, 
but is not certain about it.J 

Chosnut-hoaded Ixulus (231), Ixulna occipitalia . — O Donel mot with this bird 
at about 3,000 ft. elevation. 

YelJow-iiaped Ixulus (232), Ixulua flavieoUia Jlavicollia . — Common in the hills, 
also descending to the plains. 

Whito-bellied Herpornis (234), Herpornia xanthoUuca . — Very cM.unuon in 
the lulls above Buxa and at the foot-hills, also occasionally extending 
to the plains in winter. 

Bed-winged Shrike-Tit (237), PUruthim erythrviderua. — O’l>onel saw this 
bird at elevation over 4,000 ft. 

Common lora (243), Mgilhina tiphia. — Very common. 
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Buby-choek (911), Chakoparia phcsnicoUd . — Becorded from Bhutan Duars. 

Gold-fronted Ohloropsis (247), Ghloropais aurifirofiB. — Common. 

Orange-bellied Ohloropsis (249), Chloropsis hardwickii , — Fairly common. 

Fairy Blue-bird (264), Irena pueiUa , — Common in the foot-hills and occa- 
sionally straying well into the plains in tho winter. 

Bultan-bird (265), MdanocMora svltanea . — Common in the hills and foot- 
hills. 

Bed-tailed Miula (268), Mirla if/neiUncta . — Several shot at Buxa in the 
company of other small birds. 

Fire-cap (260), Cephalopyrus fammiceps . — Shot near the Sankos at plains 
level. 

Spotted- wing (261), PsarogloHaa spiloptera . — Very common along the base 
of the hills, occasionally descending to the plains. 

White-throated Bulbul (2G.S), Criniyer flaveolus . — A resident species in the 
northern portion of the district. Very common in heavy forest. 

Himalayan Black Bulbul (269), Hypsipetea pmroidea , — Common in hills and 
plains, more in evidence in tho plains in winter when large flocks visit 
the open country. Breeds in the foot-hills and plains. A nest seen 
by O’Donel in the foot-hills was placed at the end of a branch some 
60 feet high ; another, taken in the plains by O’Donel on the 1 3th May, 
was placed some 16 feet high and contained 3 highly incubated eggs. 

Brown-eared Bulbul (272), Hemixus flamla . — Common along the base of the 
hills and as high as Buxa and extending sparingly into tho plains in 
winter. It has a flute-like note. 

Striated Green Bulbul (277), Alcurus striaiue , — Common at the base of the 
hills and higher, but never soen in tho plains. O^Donel found this 
bird common about 3,000 ft. elevation. 

Bengal ttod-vented Bulbul (282), MolpadUe beTigalensia . — Very common. 

White-checked Bulbul (284), Molpastea hucogenya . — We believe we have 
soen this bulbul in tho hills. It was very common near the base of 
the hills in tho Darjiling Terai. 

Bengal Ued-whiskered Bulbul (288), Oiocompaa etmria . — Very common. 

Black-crested Yellow Bulbul (290), Otoampsa flaviventria , — Very common 
in the forest. It has a very pleasant trilling note. 

Cinnamon-bellied Nuthatch (316), SUta cinnamomeiverUria, — Common. A 
rc^sident species in the northern half of tho plains, portion of the 
district. It breeds in April and May. 

Velvet-fronted Blue Nuthatch (326), SiUa fronlalia , — A common resident 
species. 

Crow-billed Drongo (326), Diarurua annectena , — Common during the summer, 
but not noticed during the winter. It breeds in May and Juno and 
during this season it has a most clear loud note and is just as aggressive 
as D, ater. Usually found in forest but will take up its residence in 
compounds whore there are large trees. 

Black Drongo (327), Dicrurtta ater — Very common in open country. 

Indian Ashy Drongo (328), Dicrurtia longicaudattia , — Very common. O’Donel 
has seen this bird sit alongside a small beehive and deliberately pick 
off bees and swallow them. 

Bronzed Drongo (334), Gkaplia eanea , — Very common in forest. A splendid 
mimic. 

Hiar-crosted Drongo (336), Chihia kottentoUa . — Very common in the forest ; 
also very often seen outside especially on Simul trees when in flower. 
A handsome bird as often seen in pairs as parties. 

Lesser liacket-tailed Drongo (339), Bhringa renUfer , — Rather common in the 
dense forest. 

Larger Racket-tailed Drongo (340), Diasmwraa paradiaeue , — Common in the 
forest ; only noticed singly or in pairs, never in parties. A very fine 
mimic. 
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Wall Creeper (848), Tichodroma mutaria . — They come down in winter 
to the gorges where the rivers break into the plains. 

Brown Wren (357), Pnoeyyga puHUa . — Common in the hills and also in the 
plains during the winter, keeping to the undergrowth. 

Turkestan Grasshopper- War bier (862), LocusteUa itraminea . — Ueoorded from 
the Bhutan Duars. 

Blyth’s lleod-Warbler (866), Acrocephalua dwnetofum. — A common winter 
visitor. During the upward migration in March and April mure birds 
are seen ; quite a lot stay on to the end of May. 

Burmese Bush- Warbler (870), Trihura intermedia. — Recorded from the 
Bhutan Duara. We have never soon it. 

Spotted Bush- Warbler (871), Trihura ihoracica. — Common in heavy grass and 
reed jungle during the winter. 

Brown Bush- War bier (373), Trihura hUeivtidria. — Recorded from the Bhutan 
Duars. 

Indian Tailor-bird (374), Ortkotomua avioriua. — Resident and common. 

Black-nocked Tailor-bird (375), Orihotomua atrigularis.- -A forest species. 

Vellow-hcaded Fan tail- Warbler (379), Cisticola tytleri. — A common resi- 
dent species. The male bird has a clear boll-like note during the 
breeding season. This note is often heard while sitting on some grass 
reed, but is generally hoard high up in the air when the bird appears 
to spend hours circling round the noighbourhotid of his nest. 

Franklin's Wren-Warbler (382), Franklinia gracilis. — Resident and common. 
A sprightly cheery little bird moving about in small parties. 

[ Beavau's Wron-Warblor (883), Franklinia rufesesna. — Probably found. ] 

Hodgson's Wron-Wnrblor (385), Franklinia cinercicapilla. — Procured by Man- 
delli in the Bhutan Duars. 

Large Grass-Warbler (888), Oraminicola hengalenaia. — Resident, but rather 
uncommon. 

Striated Marsh-Warbler (389), Megalarus paluatria. — Recorded from Bhutan 
and Buxa Duars. 

Thick-billed Warbler (393), Arundinax drdon. — A fairly common winter visitor 
to the xdains. 

Browu Willow- Warbler (407), Phylloacopus triatia. — A cold weather visitor. 

Sm<iky Willow- Warbler (409), Phylloacopus ftdiginiventria. — A cold weather 
visitor. 

Dusky Willow-Warbler (410), PhyUoacopus fuacatua. — A cold weather visitor. 

Orange-barred Willow- Warbler (411), PhyUoacopus pvikher. — Shot at Buxa 
during the winter. 

Green Willow- Warbler (421), Acanihopneuetc nUidua — Seen in the cold 
weather. 

Bly til’s Crowned Willow- Warbler (429), Acanihopueuate trochiloidea . — A 
winter migrant. 

Black-browed Flycatcher- Warbler (433), Gryptolopha burkii. — A very com- 
' • ' mon winter visitor to the plains. 

Tickoll's Flycatcher-Warbler (438\ Cryptolopha cantator. — Shot at Buxa 
during the cold weather. 

Strong-footed Bush- Warbler (448), Horomis fortipea. — Rather an uncommon 
*• winter visitor to tho plains. 

Blanford^s Bush-Warbler (451), Horomta pdUidipaa. — A winter visitor. 

Golden-headed Warbler (454), VhyUergaies coronaiua. — A rare bird. O’Donel 
has only seen two at Hasimara during a number of years. It is 
possibly only a winter visitor in the plains. 

Yellow-bellied Wren-Warbler (463), Prinia flaviventria. — Resident and 
common. 

Ashy Wren-Warbler (464), Prinia socio^is.— Resident and very common. 

Jungle Wren-Warbler (465), Prinia aylvaUca . — Resident and common. This 
species is usually found in light forest interspersed with grass ; the 
other species of Prinia found being essentially grass birds. 
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Indian Wren* Warbler (466), Priniainomata.. — llesident. 

Black-headed Shrike (475), Laniua nigricepa . — Very common and the one 
resident Shrike in the plains. 

Grey-backed Shrike (477), Laniua Uphronotua . — A common winter visitor to 
the plains. 

Pale-brown Shrike (479), Laniua isalMinue . — Sparingly distributed in the 
Xdains during the winter. 

Brown Shrike (481), Laniua criatatua , — A common winter visitor to the 
plains. 

Black-backed Pied Shrike (484), Hemipua pkatua. — Resident, but not often 
met with. It moves about in small parties keeping to forest. 

Nepal Wood-Shrike (486), Tephrodomia pelvicua . — Probably a resident species 
even in the plains. It keeps to large flocks in the winter which break 
up into pairs in April and Mhy. O’Donol has noted stray pairs in .Tune, 
8 miles from the hills. 

Common Wood-Shrike (488), Tephrodomia pondicerianua — Oommoti and resi- 
dent. 

Indian Scarlet Mini vet (490), Pericrocotua apecioaua . — Common in the hills 
and foot-hills and their immediate base and moving well into the plains 
in the winter. 

Short-billed Minivet (495), Pericrocoiua brevivoatria . — Not at all uncommon. 
Several were shot at Rajabhatkhawa in February. 

Yellow-throated Minivet (498), Pericrocotua aolaria . — Rather uncommon, but 
resident in the hills and plains. 

Rosy Minivet (499), Pericrocoiua roaeua , — Resident and fairly comiiion in 
the hills and plains. 

Small Minivet (500), Pericrocotua peregrinua . — Resident and common every- 
where. 

Dark-grey Cuckoo Shrike (505), Campoplmga melanoachiata . — Fairly common 
and resident in the plains, but less so during the winter when some birds 
move southwards. Breeds in the plains and the hills during June and 
July; the song at this season is a clear whistle like tweet, tu'eet. teeor.'^ 

Black-headed Cuckoo-Shrike (508), Campophaga aykeaL ' — Vneommon and 
only noted in summer. 

Large Cuckoo-Shrike (510), Graucalua macii . — Resident and common. 

Ashy Swallow-Shrike (512), Artamua fuacua . — Common and resident. O'Donel 
has noted birds during every month of the year. 

Burmese Black-uaped Oriole (515), Orioltts tenuiroatris , — Bather rare ; so far 
we have only noted it during the winter, but Mr. Primrose shot one at 
Lankapara in August. 

Indian Black-headed Oriole (521), Orioltta luteolua . — Resident and common. 

Maroon Oriole (522), Oriolva >Rbsident and common. It extends 

well in to the plains keeping to heavy forest. 

Indian Crackle (524), Eulabea intermedia. — Resident. Common in the hills 
and foot-hills. 

Common Indian Starling (532), Stumua mmzbieri . — Occasionally seen in the 
cold weather.* 

Grey-headed Myna (538), Stumia nwlobarica . — Resident and the commonest 
Myna in the district. 

Common Myna (549), Acridotherea trialia , — Common and resident. 

Bank Myna (551), Acridotherea ginginianua . — Found in the banks of some of 
the rivers. 

Jungle Myna (552). J&thiojiaar fuacua , — Common and resident. 

Pied Myna (556), Siurnopaator cmira,— Fairly common and resident. 

Sooty Flycatcher (55^), Hetnichelidon aibirka . — A not uncommon visitor U) 
the plains. 

Orange-gorgetted Flycatcher (560), Sipkia atrophiata . — Shot at Buxu. 

European Red-breasted Flycatcher (561), Siphia parva . — A winter visitor 
to the plains. 




Near view of forent alon^ the banks ot a river. Haunts of Kttuiia Xeylori’ 
tcyinn, the Brown Fish-Owl, Vohoaetus humtlis^ Hodson’s Fishintr Enple, \.c. 


TuK VERJUtRAFES OF FUJ JaLPAIOLHI DiftTRll T, BeNOAL 





VJBlir£nJiATJb:S of tub JALPAIOURI district, BBNOAL, 993 


Eastern Ited-breasted Flycatcher (532), Siphia alhiciUa * — A common winter 
visitor to the plains. 

Slaty-bluo Flycatcher (5«7), Cyomia leucomelamrua.~—A very common 
winter visitor to the plains. It is found in any sort of jungle both in 
high grass and thick forest. 

Little Pied Flycatcher (569), Cyomia mdanolauctis , — A fairly common winter 
visitor to the plains. It keeps to the forest. 

Bluo-throated Flycatcher (575), Cyomia ruf)ecnloides , — Not uncommon along 
the base of the hills. 

Pigmy Blue Flyoat<jher (578), NitidnJa hodgami . — Only one specimen pro- 
cured by Inglis at Buxa early in March. 

Verditer Flycatcher (579), isloparolamdanopa . — A wdnter visitor to the plains. 

Brook’s Flycatcher (586), Anthipes poliogenpa . — Fairly common and resi- 
dent. It keeps generally to tree jungle. 

Brown Flycatcher (588), Alae/^nax kUiraalria — Probably resident. O’Donel 
has got specimens in July. 

drey- headed Flycatcher Ctdtrdcapa cephnanaia. —A common winter 

visitor to the plains. 

Knfous-bellied Niltava (594), Niham aundara.—A not uncommon winter 
visitor to the plains. It keeps to thick scnib and forest. 

Small Niltava (595), Niltam mcu^goricB . — A very common winter visitor to 
the plains. 

Burmesi' Paradise Flycatcher (599), Terpaiphone affinia. -Very common in 
the forests at the foot of tho hills. 

Indian Black-naped Flycatcher Hypothymia azurea . — Common and 

resident in the plains throughout the year. 

Vellow-b<‘lliod Flycatcher (603), Chelidorhyjix hypoxanthum , — Very common 
in the hills and a common winter migrant to the plains. It keeps 
hi forest 

White-browed Fantail Flycatcher (604), Rhipidura (dbifrontata . — A common 
resident spooie.s. 

Whitu-throttted Fantail Flycatcher (605), Rhijndura cUbicollis . — Very oom- 
nu)n in the plains. It is one of tho birds always soon while sitting 
over a kill for a tiger. They very often come and pick insects from 
oil the kill. 

Common Pied Bush-Chat (608), Pralincola caprata , — Resident in tho southern 
portion of the district, never near the hills. 

Indian Bush Chat (610), Prafhcoln tmvra . — A common winter visitor to the 
plains. 

White-tailed Bush Chat (611), Praiincoln l&itcura , — Common in the grass 
churs of the Torsa river. 

Hodgson 8 Bush (/hat (613), Pratt ncola insignia . — A winter visitor. 

[Jordon’s Bush Chat (614), Oreicola jerdoni . — Recorded from the adjoining 
district Punieah. Wo have not seen it.] 

Dark-grey Bush Chat (615), Oreicolaferrea.- - A common winter visitor to the 
plains. 

Western Spotted Forktail (630), Henicurua rruictdatua . — Confined to the hill 
streams. Inglis got it at Buxa early in March. 

Slaty-backed Forktail (632), Henicurua ackiataceua . — A common winter visitor 
to tho plains. It keeps mostly to forest streams. 

Black-backed Forktail (633), Henicurua imrmiculatua . — Common in tho forest 
streams. 

Lesohenault’s Forktail (634), Henicurua leschenavUi . — Oocasionally seen in 
th«. winter. 

Little Forktail (637), Mkroekhia aoouleri . — Seen in the hills. 

White-capped Redstart (688), Chimarrhomia ZeiicoespAafiM.— Common in the 
hills and descends in winter along tho principal rivers in the plains ; 
never seen farther than six miles from the hills. 

Daurian Eedstart'(64l), IhUkiUaawnrea , — An occasional cold weather visitor 
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Hodgson’s Redstart (643), BtaioiUa hodffS(m%.--An uncommon winter visitor 
to the plains ; usually keeping to the principal river beds. Inglis got 
one near a small stream at Nilpara. 

Indian Redstart (644), BvBciUa rufiveniria . — Only noted in the plains during 
the upward migration in April and May. 

Plumbeous Redstart (646), Rhyacomia fvliginMua . — A common winter visitor 
to the plains. It usually keeps to the principal rivers, but Inglis got 
it in a small stream at Kiintimari some 17 or 18 miles from the hills. 

Indian Blue-throat (647), Cyanecula euecica . — A winter visitor. 

Common Ruby-throat (660), CaUiopa camfsc^A;ensis. — A rather uncommon 
winter visitor. 

Tibet Ruby -throat (662), CaUiope taehebaiewL — A very common winter visitor 
to the plains. 

Red-6anked Bush Robin (664), larUhia rufikUa , — Shot in the hills at Buxa 
early in March. 

White-tailed Blue Robin (669), Notodda leucura . — Shot at Jamguri, 14 miles 
from the foot of the hills. 

Magpie-Robin (663), san/oris.- -Resident and very common. 

The Shama (664), CiUocin^ macrura . — Resident and common. 

[Dusky Ouzel (674), Mervla fuacata. — A specimen recorded from Bhutan 
Duars is considered by Oates to be M, eUrigularia,~\ 

Grey- winged Ouzel (676), MervlahouJlJbaid . — Common in the hills and also 
a common winter visitor to the plains. O’Donel has found it 20 miles 
from the foot-hills. 

Black-throated Ouzel (677), Mertda atrigtdaria . — A very common winter 
visitor to the plains. 

Pied Ground-Thrush (683), Oeocichla tmnii.— Has been recorded from the 
Bhutan Duars. 

Orange-headed Ground-Thrush (686), Oeocichla citrina . — Fairly common and 
resident in the plains. 

Chestnut-bellied Rock-Thrush (690), PetrophUa erythrogaatra , — A rate winter 
visitor to the plains and not seen further than 8 miles from the hills. 
It keeps to forest. 

Eastern Blue Rock-Thrush (692), PetrophUa aolitaria . — Common winter 
visitor to the plains. It keeps a lot to river beds but, is also got in 
compounds ; nearly all the forest bungalows havo one of these birds in 
the cold weather. 

Western Blue Rock-Thrush (693), PetrophUa cyanua . — A winter visitor. 

Small- billed Mountain-Thrush (698), Oreocincla dauma . — So far only noted 
in winter in the plains ; it generally keeps to the forest, but has been 
seen away from it at Nilpara. 

[ Large Brown Thrush (704), Zoothera tnoniicola . — Only seen in the Torai. ] 

Lesser Brown Thrush (706), Zoothera marginata , — Fairly common in certain 
areas of forest tliough absent from others equally suitable. It is proba- 
bly resident. 

Brown D ipper (709), Cindua aaiaticua , — Has occasionally been noticed in the 
hiUs 

Eastern Bay a (721), Ploceua oiriguta . — Resident and common. 

Large-billed Baya (721a), Ploceua megarhynolvaa. — O’Donel found a colony of 
these birds breeding at Hasimara in June 1912. The nests were quite 
different in shape to those of P. atrigvla, being more or loss rounded 
and attached to the tree in two or more places, with the entrance holes 
in the sides. Probably this species occurs right along the base of the 
Himalayas. He has never got the birds again. 

Chestnut-bellied Munia (726), Munia atricapiUa. — Fairly common in grass 
land. 

Hodgson’s Munia (727), Urohneha aoufiMiida.— Scattered thoughout the 
northern part of the district. 

Spotted Munia (735), Urolcmoha punetulata , — Very common. 
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Indian Rod Munia (738), Sport^ginthus amandava. 

Scarlet Finch (761), Hcematottpiza sipahi. — Only seen in the hills when it 
was shot at Buxa by Inglis on the 26th February. 

Common Rose Finch (761) Carpodacua erythnnus. — Very sparingly distri- 
buted in the plains in tho winter, but more in evidence during the 
upward migration in April and May. 

House-Sparrow (776), Passer donvMtlcaa. — Very common near habitations. 

[Tree-Sparrow (779), Passer rnorUanvs, — Only seen in the Terai.] 

Cinnamon Tree-Sparrow (780), Passer cinriamomeus. — O’Donel has found 
it visiting tho plains in large flocks during the winter, keeping generally 
to light forest. 

Dwarf Bunting (791), Emheriza pusilla — A fairly common winter visitor to 
the plains. 

Yellow-breasted Bunting (797), Emberiza aureola. — An occasional cold 
weather visitor. It occurs in flocks. 

Chestnut Bunting (801), Einberiza rutila. — Recorded from Bhutan Duars. 

Crested Bunting (803), Melophua melanictenis. — Fairly common in November 
and December, but disappears for tho rest of the year. 

Indian Sand-Martin (809), Colile siuensis. — Very common along the bank of 
tho large rivers. 

Tho Swallow (8l3), Hirundo rastica. — A common winter visitor. 

Eastern Swallow (814), Hirundo giUtaralia. — Common in tho winter. 

Tytler’s Swallow (816), Hirundo tytleri . — Common in the winter. 

Wire-tailed Swallow (818), Hirundo smithii.- Common in the winter. 

Hodgson’s Striated Swallow (822), Hirundo nepalensis. — A common winter 
visitor. 

Syke’s Striated Swallow (823), Hirundo erythrop^jgia. — Common and tho 
only resident species in the plains. 

White Wagtail (820), Motacilla alba. -A common winter visitor to the 
plains. 

Hodgson's Pied Wagtail (830), Motacilla hodgsoni. — Common in the plains 
during the winter. 

Large Pied Wagtail (831), Motacilla maderaspalensis.^' Rather un- 
common. 

Grey Wagtail (832), MotaciUa mdanope.— Common in tho plains during the 
winter. 

Grey-headed Wagtail (833), Motacilla borealis. — Common during tho winter 
in the plains. 

Yellow-headed Wagtail (837), Motacilla citreola. - Common during the winter 
in the plains. This appears to be the earliest arrival. O’Donel has 
seen it as early as tho I Ith August. 

Forest Wagtail (839), Limonidronius indicus. — A rare winter visitor to the 
plains. 

Indian Tree-Pipit (841), Anithua macvlaius. —Common during the winter in 
the plains. 

Brown Rock-Pipit (844), AnJthus similis. — Recorded from as far oast as the 
Sikkim Terai. 

Richard’s Pipit (846), Anthm richardi. — Common during the winter in the 
plains. 

Blyth’s Pipit (846), Ardhus striolatus . — Common during the winter in the 
plains. 

Indian Pipit (847), AnJthus rufvlus. — Common and resident in the plains. 

Indian Sky Lark (861), Alauda gtdgtda. —Common in the southern part of 
the district. 

Ganges Sand Lark (866), Alauduia raytal. — A few pairs are to bo met with in 
the beds of the larger river. 

Bengal Bush Lark (870), Mirafra assamica. — Resident and common in 
the tea. 
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Himalayan Vellow-backed Sunbird (682), Mthopyga stherim . — A common 
roaident apeoiot in the hilla and idains. 

Fire-tailed Yellow- backed Sunbird (887), Mthopyga ignicauda . — Inglis got 
this speciea at Buxa in February and early March. 

Mrs. Goiild’a Vellow-baoked Sunbird (888), JBithopyga g&Miae , — Common at 
the base of the hilla, but does not appear to extend to the plains. 

Black-breasted Yellow-backed Sunbird (890), MiJwpyga saturcUa.— Ocourn 
in both hills and plains. 

Pur|>le Sunbird (895), ArachnecMhra asiatica . — Common and resident in the 
plains. 

Larger Striated Spider-hunter (906), Arachnoth^ra Common and 

extending well into the plains during the winter. 

Little Spidor-hunter (909), Arcudinothera longirostria . — Inglis shot this in the 
plains atOorumara on the 19th January. 

Scarlet-baekod Flower-pecker (912), Bicamm cnierUatum . — Common in the 
plains. 

Fire-breasted Flower-pecker (915), Dicaeum ignipecitis . — Observed in the 
hills. 

Plain-coloured Flower-pecker (91 7), Dicaeum oUvacmm. — Common in the 
hills and their bases, but does not, webolieve, extend into the x^ains. 

TickclPs Flower-pecker (919), Dicaeum erythwhynchus, -■ in the idains. 

Bluo-napod Pitta (927), Pitta nepdUimi*, —Common in the jdains during the 
winter. A great skulker and seldom seen. 

Indian Pitta (936), Pitta hrachyura. Scarce and only noted in May. 

Green-breasted Pitta (935), Pitta cucuUata. • Common in the hills and at 
their immediate base, but not seen in the X)lainB. Shebbearo, how- 
ever, believes he saw a nest of this species in the plains. 

Hodgson's Broadbill (9*13), Serilophua rwAripyflrtws.— Scattered along the 
fcHit-hills extending further into the plains during the cold weather, 
having been obtained at Kajabhatkhana during that seaHoii ; it goes 
about in parties. 

Long-taile<l Broad bill (944), Psarisomvs dalhounm . — Common in the hills 
and extending well into the xdains in winter. 

Black-nax^ed Woodpecker (950), Oecinue occipitalie . — Common in the plains. 

Small Himalayan Yellow-naped Woodijeckor (951), Oecinus cKlorolophtis, — 
Appears to be resident. A very common sx>ecioB in the forest. 

Large Yellow-naped Woodx)ocker (955), Chrysophlegma flamnueha . — Observed 
in the forest at close quarters but not shot. 

Fulvous-breasted Pied Woodpecker (967), Dendrocopue macii . — Very com- 
mon in the plains. 

Darjiling Pigmy Woodpecker (973), lyugipicue semicoronatua , — Occasionally 
seen in the plains. 

Himalayan Pigmy Woodpecker (974), lyngijncus pygmeeus , — Occurs in the 
plains. 

Red-eared Bay W«)odx)ocker (978), Pyrrhopicua Uncommon in the 

plains and usually keeps to the dark portions of the forest. 

Northern Rufous Woodpecker (983), Mkroptemua phoeoetpa . — Common in the 
forest in the plains. 

Himalayan Golden-backed Three-tood Woodpecker (989), T%ga ahoati , — (Jn- 
oommon but resident in the plains. 
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TickvlU’ Qolclou-backod Woodpecker (99^), Chtysocolaplu ffiiRieriAattu . — 
Vory common 

Spc'ckled Picnlet (1001), PicumnuA innominatua — Common m the foot-hills, 
occasionally seen in tho plains. 

Rufous Piculet (lOOi^), Sasia ochracea —Common in tho foot-hills, also seen 
in tho plains O'Donol took a nest tontaining .’1 eggs on the 27th 
April, from a 1-foot bamboo stump 

Common Wryneck (1003), Iifnx iorquilla - Ap}>arontly only passes through 
tho district on migration 

Oreat Himalayan Barbi't (100()) I^Ieqalnrma marshallorum — Common in tho 
hills and extends to tho plaiiiH in the eastmn part of tho district 
whore O’Donel has found it H miles from tho hills It keeps to the 
forest 

Lineatid Barbel (1009), Thernceryt hneatna -Vory common throughout 
till distrust 

lOut -throated Barbot (KUJ), ('yaruqta asiatica , — Tho commonest barbot in 
the district. 

Ruddy Harbet (101 2a), Cyavnps rnbrscpiis Mr Primrose sliot tins in the 
Tf rai VV‘' have not found it but is a bird easily passed over unless 
t 

Blin-c ired Barbot (1010), Cqrtnop^ Cf/ tuoUs — f m ommoii 

Crimson-bn asted Barbot (101*^), Xnuthotfema hcemaloceplutla — Rather mi- 
i ummon, 

Tndi in Roller (1022), Co^acia'< inrlifu Very common 

Burim 80 Roller (lOJ i), CorucKtR Inglis got this species at Niipara 

on the 4th Februar\ 

Broail-biJlcd Roller (102/3), JJurysfomvs onenlaln — Vow hero commeu and 
k< « f»s to high forest 

('omm<in Indian Bee-eater (I02b) Merops iirxdis — V( rv common 

Bluc-tailed Bee-eater (1027) Mttopa phthpptnus —Visits the distrutiu 
considi Table nuu bor^ in lime and July aft( r whir h it disappears 



A stream rising in the plains The haunts of Pclaigopsts quiial, the 
Brown headed Stork-btlhed Kingfisher Alcedo uinda, the Common Kingfisheti 
Plotus melatutg i&ter, the Indian Darter or 8nake-bird, A^c " ' 
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Oheitnuirheaded Bee-eater (1080), MtUUaphagus swinhcri ^ — Oomraon in the 
plains. It is only met with in forest. 

Blue-bearded Bee-eater (1031 ), Nyctiomis tUheHoni , — Common in the plains. 
It nests in any bank of a stream or a road cutting. 

Indian Pied Kingfisher Q038), Ceryle varia. — Common. 

Himalayan Pied Kingfisner (1034), Ceryle lugubria , — Extends well into the 
plains along the principal rivers, even some 13 or 14 miles from the 
foot-hills. 

Common Kingfisher (1035), Aleedo iapida. — Common. 

Beavan^s Kingfisher (1030), Aleedo beavani . — Only found in the forest. 
Several were seen and shot at Kajabhatkhawa. 

Three-toed Kingfisher (1040), Ceyx tridartyla. — Only got in the forest 
during the rains. 

Brown -headed Stork-billed Kingfisher (1043), Pelargopeis gurkU, — Common. 

White-breasted Kingfisher (1044), Halcyon amymenais, — Common. 

[ Buddy Kingfisher (1046), Callialcyon lilacina . — Only shot in Goalpara but 
wo think wo have observed it hero, j 

Great llornbill (1051), Dichoceroa hicornis , — Very common in the hills where 
large parties of about 30 birds were seen ; they were rather shy. Tt 
18 also common along the foot-hills. The call during the breeding 
season is a loud lock, toch^ uttered at slow but regular intervals. 

Indo-Burmese Pied Hombill (1053), Anthracoceros alhiroatria . — Common in 
the forest. 

Malayan Wreathed Hombill (1054), i2^y/idoceros undulatua. — Mr. J.K. Phil- 
lips of the Bengal Police kindly sent Tnglis the skin of a female of this 
bird taken from a nest near Buxa. The nest was in a very largo tree, 
called Myna Kat {Tetramelea nudiflora) by the natives and was situated 
about 100 feet from the ground. The tree was in thin hill forest, 
on a high hill about 4,000 feet elevation and in a lonely place about 
2 miles S. E. of Buxa and about a mile from the unfrequented Jainti 
road. It was first discovered about the let May, but the men wore 
unable to roach it. Owing to Mr. Phillips being away from Buxa an 
interval of over throe weeks lapsed before the men tried again and 
this time on the 26th May, they were successful in reaching the nost. 
There was a single young one inside without any feathers and with 
closod eyes. They killed the female and took both her and the young 
one to Mr. Phillips. He kept the young one for some time and w^hen 
it died also sent its skin to Inglis. O’Donel thinks he has seen this 
species fiying over Ohuapara in the plains. 

Rufous-necked Hombill (1067), Aceroa nepaUnaia . — Due to the great trouble 
taken and generosity of Mr. Phillips, we can now put down this 
hombill as occurring in this district. About the end of November 
1918, Mr. Phillips sent Inglis a skin of this species He had 
purchased the living bird at Buxa and kept it alive for some time. 
It was a male. From Buxa itself Mr. Phillips has now sent Inglis 
three hombills . — Dichoceroa hicornia, Rhytidocerua undidatua and Aceroa 
nepeUanaia — and it is due to his energy that we have been able to certify 
the occurrence of the two latter. 

Common Grey Hombill (1062), Lophoceroa biroatria, — Uncommon. O’ Don el 
has always observed them in the open country. 

European Hoopoe (1066), Upupa epopa , — A winter visitor. 

Indian Hoopoe (1067), Upupa indica. — Common. 

Alpine Swift (1068), Cypaelua mdba- — Uncommon. 

Large White-rumped Swift (1071), Cypaelua padfleua , — Very common in the 
plains during Juno and July. 

Common Indian Swift (1073), Cypaelua affinia. — Common. 

Palm-Swift (1076), Tocftomis baiaaaienaiB, — Common. 

White-necked Spine-tail (1077), Chcatura nudipea, --Yery common. 

Himalayan Swiftlet (1082), CoUoeaUa fuciphaga , — Extends well in to the 
plains ; O’Donel having noticed it some distance from the hills. 
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Indian Created Swift (1086), Macropteryx cofonata . — Rather uncommon. 
O’Donel has seen large flocks hawking insects during the winter. 

Franklin’s Nightjar (1090), Caprimulgus monticola. — Uncommon. A speci- 
men from the Bhutan Duars which is in the British Museum was got in 
April. 

Horsfield’s Nightjar (1093), Caprimulgus macruitis . — Very common. This is 
the Bubspecios of C. aLhonotaiufi, 

Red-headed Trogon (1101), Harpactea erythrocejhalua , — Found in the hills 
and the plains keeping to the dense forest. 

European Cuckoo (1104), Cucfuliia raaortw. —Occurs in the plains but is very 
seldom heard calling. 

Himalayan Cuckoo (1105), Cucvlua aaiuratna . — Occurs in the plains during 
September and October. 

Indian Cuckoo (1107), Cuctdus micropterus . — Very common. The earliest date 
on which O’Donel has lieard it calling was the 27th March. It con- 
tinues to call up to the beginning of July. 

Common Hawk-Cuckoo (1109), Hierococcyx varins.- -Very common. 

Indian Plaintive Cuckoo (11 12), Cacomantis pctaaeriniia. — Uncommon. 

Rufous-belliod Cuckoo (1113), Cacomantis mendintis. — Uncommon. 

Banded Bay Cuckoo (1114), Penthoceryx aonnerati . — Rare in the plains but 
appears to be resident. 

[Violet Cuckoo (1115), Chryaococcyx xanthorhynchua , — Shot in the adjoining 
district Goalpara whore it was far from rare. ] 

Drongo Cuckoo (1 117), Sumicvlua lugubria.- -Very common in the plains. 
It resembles Dicrurua arineetena but lacks the sprightly appearance of 
that bird. 

Pied Crested Cuckoo (1118), Coccyaiea jacohinua , — Common in the plains from 
April to November. 

Red-winged Crested Cuckoo (1 119), Coccyaiea coromandua.-- Very common in 
the foot-hills and extends well in to the plains, keeping to the forest. 

Indian Koel (1120), Eudynamis lumorata . — Scarce in the northern part of 
the district, common in the south. 

Large Green-billed Malkoha (1123), Khopodytea trislis,— Conxmoix but not 
easily seen. It is a picturescpie sight to see a pair of these birds fly 
across an opening in the forest with their long tails streaming out 
behind. They are said to feed on the ground but we havn’t found 
them doing so. 

Sirkeor Cuckoo (1129), Taccocua —Recorded from the Bhutan 

Duars. 

Common Coucal {\'[^Q),CentropU8 ainenaia, — Common. 1 

Lesser Coucal (1133), Ce?Uroptca bengalenaia , — Commoner Uian the last in the 
northern half of the district. 

Large Indian Paroquet (1135), Pcdcaomia nepaJenaia . — Rather common in 
the forest. Large numbers were seen at Gorumara and Kuntimari. 

Large Burmese Paroquet (1136), Pedasomia indoburmankua . — Most birds 
obtained here seem to be intermediate between those two species. 

Rose- ringed Paroquet (1138), Palaeomia torquatua . — Very common. 

Western Blossom-headed Paroquet (1139), Palctomia cyanocaphalua , — Fairly 
common. 

Eastern Blossom-headed Paroquet (1140), Palasomia roaa , — Noticed in 
the cold weather. 

Red-breasted Paroquet (1146), Palaeomia faciaiua , — Very common. 

Indian Loriquet (1150), Loricidua vemeUia , — Recorded from Sikkim and 
Bhutan Duars but not observed by us. 


( To be corUinued. ) 
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THE BIRDS OF PREY OP THE PUNeTAB 

BY 

C, H. Donald, f. z. s. 

Part IV. 

(^Continued from page 835 of Vol. XXVL) 

Tyfe F. 

Family FALOONIDyE. 

Subfamily FALCONING]. 

Genus Butbo. 


No. 1240. Uuteo leucocephcUus. Thu Upland Buz/arcl. 


Oharacleristiea. 

Colofuration, 


Measurements, 


IJaoUs, etc» 


Tarsus about 3*5, feathered for about two-thirds 
its length, naked part in front reticulated ; wing 
over 1 ; irides white or buff. 

Colouration above rather pale greyish-brown, 
with more or less rufous on the feathers of the nape 
and upper back, scapulars, wing-coverts, and upper 
tail-coverts ; white bases of feathers often conspi- 
cuous on the head and neck, which are sometimes 
white streaked with brown ; (|uillB as in B, feroXf but 
there is no grey on the outer webs of the primaries ; 
tail brown above, with dark bars, paler below, 
whitish near the shafts and towards the base, some- 
times bordered with i*utouB ; lower parts white, the 
throat streaked with brown; npiier broast and 
abdomen with large brown spots irregularly distri- 
buted, sometimes edged with rufous ; lower breast 
as a rule white ; the uppor breast, flanks and thigh- 
coverts often entirely brown, and soiuetimos, as in 
Hodgson’s type, the whole breast and abdomen. No 
rufous or fuliginous phase is known ” (Blanford.) 

** Bill bluish horny ; irides white ; legs and feet 
wax-yellow. (Henderson.) Core groenish-yellow ; 
irides light buff. (Shanghai Mus. label). 

** Length <jf a female 25*5 ; tail 10*75 ; wing 19*20 ; 
tarsus 3*5; mid-toe without claw 1*8; bill from 
gape 2.^’ 

Little or nothing appears to be known about this 
species and only two or three specimens have been 
procured, in the Himalayas. One from Native 
Sikhim and the other from the Pir Panjal Range, 
in Kashmir. 

It appears to be a more robust bird than B, ferox 
with larger bill and feet and more powerful claws. 

The difference in the feathering of the tarsi and 
the curious white or pale buff eye should differentiate 
it from the last species. 1 have never seen it to my 
knowledge, so cannot describe its Bight. 

Nothing appears to be known regarding its uidifi- 
cation. 
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Genua Buteo, 

No. 1241. Buteo dtsertorunu The Common Buzzard. 

Characteriatice. Tarsus under 3", feathered for about h its length 

or a little over, naked part in front uaucdly scutellate. 
Wing under 10" ; iridua brown. 

CoUmration, As in B, ferox very variable, indivifluala varying 

from dark to light brown on the upp«*r parts, with a 
darker shaft-stripe to each feather, and a rufous 
margin . 

This latter is particularly noticeable in young 
birds. Sides of head paler than oro\\n, uaiially 
more or less streaked brown, the stntaks generally 
forming a dark or blackish moustachial stripe from 
the gape, an<l frequently another streak running 
back from the eye. Primary quills with long dark 
brown or blackish eiuls. all the remainder white 
beneath the wing, brown on the outer w eb abovtj, rufous 
or w^hite on the inner and more or less barred and 
mottled.” 

The white portion of the primarit's makes a moat 
(’onspicuous patch, seen only when the bird flies. 

The low^er parts vary from almost white to a rufous- 
brown, with irregular spots on breast and abdomen 
and long dark streaks on the throat. “ The flanks 
and thigh*coverts and sometimes the abdomen all 
brow'n, or the two latter browui with more or less in- 
distinct white or buff bars.’’ 

There is also the dark phase of plumage which 
is dark smoky or chocolate brown throughout, 
except the bases of the quills, wluch are white or 
whity-browii mottled and burred darker, and the 
tail, which is banded with light brown.” (Blanford.) 

“ Bill black, bluish-grey towards the base ; 
cere yellow* ; irides brown ; legs and feet yellow.” 
(Blanford.) 

Measurements, Length of female about 20" ; tail 0" ; wdng l.'j.J" ; 

tarsus 2’8". Males are leas, wing U fi". (Blanford). 
Expanse about 4 feet. 

Habits, etc. This species is said to come down to the plains 

during th(^ wdntor niouths, but 1 cannot say that I 
have ever seen one. Out of some 2r> to 30 Buz- 
zards which 1 have caught at various times, 1 have 
not succeeded in getting any other siiecies than 
B. ferox, on the plains nor B, desertorum in the hills. 
Of course B. ferox is very common among the lower 
hills throughout the w inter, but 1 here refer to the 
higher ranges, between 8,000 feet and 1 1,000 feet 
above sea level, where the Common Buzzard is 
usually to be found. 

Throughout the Himalayas, froi-j Kashmir to 
Bushahr (in the Simla l>istrict), 1 have found this 
species, or at any rate what 1 ha\e taken for granted 
is this species, Iroin its smaller size, whereas the few* 
1 have caught have i>roved to be ho. On the 
margins of t)pen glens, surroimdod by thick forest. 
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or on the outskirti of Alpine paatores, and frequent- 
ly in grassy ** nallahs are places where this bird 
may be found. 

It is, I think, more given to soaring than is B, ferox 
and is often to be seen circling high above the trees 
for considerable periods at a time. 

After attaining a good height, it has a way of 
closing its wings and dropping at a tremendous 
pace, as though after some quarry, but it usually 
ends up by alighting on some convenient tree, over- 
looking a glade, whore, like B, ferox, it will sit by 
tho hour, waiting for a vole to turn up. 

In the spring a pair might often be seen 8too{>ing 
at each other and again in the autumn, when the 
youngsters are being initiated in the art of Hying. 

Many years ago, while hunting for brown bear, 
the writer camo upon a most unusual scene. My 
attention was attracted by several of those birds, at 
least 12 or 15, all on one little woodland glen, a 
curious enough occurrence in itself. Several were 
sitting on rucks in tho centro of the open patch of 
country while others woro on trees or flying round 
above. I promptly took ‘cover to see what had 
attracted them and shortly after a few crows arrived 
on the scene. It appeared to be a sort of gathering 
of voles which had attracted them, and I don’t 
think I have soon so many voles in the whole course 
of my existence as I saw within a few minutes, on 
that occasion. Most of the Buzzards had evidently 
fed, and fed well, before 1 arrived on tho scene, and 
contented themselves watching the voles, but one or 
two caught them while J watched, and the crows 
followed suit. Every vole on the hill-sido had 
chosen that day and that hour to come out and 
afford the Buzzards the feast of their lives. 1 found 
a few dead volos, but as T was in a hurry I did not 
wait to examine them, to ascertain whether they 
had boon killed by birds and left, or had died a 
natural death or of some disoase. 

1 have also seen this species catching cicadas off 
the tninks of trees. I watched a bird on one occa- 
sion sitting on a branch, half way up a tree, looking 
at something above it. After a few seconds it flew 
straight up against the trunk, caught tho cicada 
an i flew off on to another tree to oat it. 

. The flight of all Buzzards is alike. Wings held 
usually in a line with tho body, but occasionally 
back. Tail not much in evidence, and very often 
expanded like a fan. Wings long and rounded 
and nearly always fully extended, unless about to 
stoop or descend. Colouring apparently light, some- 
times an abnost transparent brown. A very light 
patch on each wing about two-thirds of tlie way 
from the body, like in the Large Indian Kite, but 
of course in the latter the tail is forked and much 
longer than in the Buzzards. 
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Thift Buzzard undoubtedly breeds all over the 
Himalayas, though 1 can find no record of its nest 
ever having been taken in this country. I cannot 
remember over having seen tho melanistio phase of 
plumage of this species, though it is so common 
with the other (B, ferox)y though a dark brown phase 
of plumage is by no means ran», but not tho dark 
chocolate brown, almost black, of ferox. 

The nest and eggs are said to bo similar to those 
of B. feroXf tliough 1 presume, a trille smaller. 

Genus Fekni.s. 


No. Pemis cristalu^. The Crested Honey-Buzzard. 


Cliamctfristics* 


Coivvrafurii. 


Measurements, 


HabiiSj eie. 


yize medium ; bill weak and elongate ; lores and 
sides of head covered with small scale lik(i feathers, 
liko forehead and chin, and unlike all other birds of 
prey. 

Very variable. Generally ashy grey from chin, 
and forehead to ear coverts, all rouinl, i.c., all the 
small scale liko feathers. Thence passing into a 
grey brown or light brown on the neck and back. 

The feathers frequently have very dark shaft- 
stripes. The whole upper surface of the bird, with 
wings extended, is browui or grey -brown and occa- 
sionally almost quite grey with a faint touch of 
brow'ii only. Sometimos a bird may bo seen with 
the whole of the head a vt^ry pale grey, but this is 
uncommon. Tail blackish-browui, with tw^o bands, 
one much narrower than the other, greyish-brown. 
A narrow tip to tail feathers also greyish-brown, 
sometimes almost white. 

The under surface is much lighter and is often 
irregularly spotted or banded with white). The 
lower surface of tho wing when open is a very pale 
brown, almost white, with blackish bands. Tho tips 
of tho primary quills black. A small crest of black 
feathers is usually present. 

Tho plumage from the young to the adult varies 
a good deal, but the curious feeble bill and tho 
small scale liko feathers, instead of bristles, on the 
lores are enough in themselves to recognise this 
species by, 

“ Bill blackish, gape and base of lower mandible 
bluish ; cero deep leaden colour ; iris golden yellow, 
brownish-yellow' or red ; legs and feet yellow.*’ 
(Blanford.) 

Length 23" to 27", though occasionally larger or 
smaller specimens may be found. >\’icg 15^" to 
17 f"; tail 10 J" to 12^"; tarsus 2" ; exj)anBe 4^ to 4}.' 

This species is pretty well distributed all over the 
Punjab in suitable localities, but does not occur in 
the higher ranges of the Himalayas, and is not likely 
to be found much over 4 to 5 thousand feet above 
sea level. Found in most groves and gardens and 
along most of the canal banks and it breeds 
wherever it is found. 
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Not in the least shy, as a rule. On a tree it can 
be at once recognised by its comparatively siaall 
head, from any other bird of prey of the same size. 
The head almost invariably looks sleek, as though 
each feather had been plastered down, and its 
attention is usually attracted to the branches of 
trees on its own level and above and seldom on the 
ground, or over some adjoining plain, as is more 
often the case with most Haptores. 

This species, in flight, rather resembles the 
and can sekhmi show itself in the open without 
having ail the crows and mynahs in the neighbour- 
hood shrieking at it and king* crows attacking 
it. Hlanford says ‘‘ its flight is direct and rather 
hurried than quick, and it seldom flies far, except 
when soaring.” If disturbed from its perch, it 
simply hurls itself into space, flies low until it 
reaches the tree it intends to alight on, and then 
rises suddenly into the branches, rather like a 
Goshawk. The beats of the wings are quick and power- 
ful. ft soars well, usually in the spnng and early 
summer, and is very noisy. I’ho wings, when 
soaring, are held more or loss on the same plane as 
is the body and not well back, as in the Spizaeti, 
and are somewhat longer and narrower than in tliat 
species. The bars on the wings and tail are very 
conspicuous as a rule. 

It lives for the most part on the larvie of w'asps 
and bees and honey and is said to rob the eggs of 
small birds. 1 have never sncceedod in bringing 
this species down to the net, although I have tried it 
frequently, with quails, s}>arrows, rats, snakes and 
oven mole-crickets, although 1 know it occasionally 
kills lizards and on one occasion 1 disturbed one on 
the ground which flew oif bearing a mynah in its 
claws. Since writing the above 1 have had one come 
down for a quail. 

I remember reading a very interesting account of 
the doings of one of theso birds, in captivity, many 
years ago. Unfortunately 1 cannot even now re- 
member in what book or magazine I saw it, and was 
under the impression it appeared in the Journal of 
the B. N. H. Hoc., but as 1 have been through prac- 
tically every number since the early Nineties and 
can't And the account, 1 must be mistaken. The 
part that I particularly noted w'as a description of this 
bird flying off its master’s hand in pursuit of some- 
thing invisible to the man. He, however, followed 
in the direction as fast as he could, and discoveretl 
his bird attacking a huge bee-hive. The bees prom- 
ptly swarmed round him, but did not appear to worry 
him much, an<i all the bird did was to ruflle his 
feathers and go on with his meal of honey or larvm. 
liater on he got back the bird and, to his amazement, 
discovered that the bird had collected a connidera- 
ble number between his feathers, which he continued 
to pull out occasionally and eat, for a couple of dsys 
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after. His explanation was that the bird permitted 
the boos to get between the feathers, by raising 
them and then proceeded to keep them there by the 
simple method of smoothing them down again. The 
bees, between two feathers, were unable to back out 
and also unable to turn the thorax round to sting 
the bird. It sounds an amazing provision of 
nature, to keop the bird supplied with food, and it 
would be most interesting to know whether any- 
body else has noticed a similar proceeding on the port 
of this species. 

The Honey-Buzzard builds in trees, from April to 
July, a nest ot twigs lined with leaves or grass and 
lays one or two eggs, broad oval in shape, white or 
bull’ thickly mottled and blotched with blood-re<l, 
reddish or yellowish-brown, and nnuisuring about 
by 1‘72. 

(lenus Ei.anus. 

No. 1232. Elanua cosruletLs. The Black-Winged Kite. 


OharacUriati^. 
' CohurahoTi. 


MeasuremerUa. 


Habits, etc. 


Size small, length not exceeding 11'' ; tarsus very 
short, under 1 J". 

Upper parts ashy grc»y, the median and smaller 
wing coverts black, as also a narrow supercilium and 
the posterior lores ; primaries grey. Under parts 
including tail, the forehead and the sides of the 
head white. In many specimons the white on th»* 
neck and breast is tinged with light brown, and the 
back too is brownish grey. These are young birds, 
and the amount c»f brown varies, probably with ago. 
Bill black ; cere, gape, legs and feet yellow ; claw s 
black ; irides crimson, yellow in young birds. 

Length about 18'' ; tail 6" ; wing JO/}" ; tarsus 1-8" ; 
mid-toe without claw 1"; bill from gape 1 1". (Blan- 
ford.) 

This pretty little Kite may be found all ov^er 
the Province in suitable localities. Thin scrub 
jungles, cultivation or grassy slopes are its most 
favourite haunts. Not often to be found in dense 
jungles or open plains, and nor does it appear to 
ascend the Himalayas to any great height, though I 
have soon it at about 8,000 feet. The flight of this 
bird is unmistakable, the beat of the wing being slow 
and heavy for such a small bird. It is much given 
to hovering, but its method of remaining stationary 
in the air is, however, very different from that of the 
Kestrel. 

It hovers with a regular slow beat of the wings, 
not the* quick vibrations of the Kestrel. Then again, 
the wings are very often hold straight, back, almost 
at right angles to the sides of the body and not 
horizontal to it as in the Kestrel, something like 
that of a " tumbler ’’ pigeon as it prepares to 
" tumble.’’ 

On seeing an insect on the ground, the wings 
cease their beats and the bird, with its wings almost 


15 
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touching each other behind, defoends very slowly 
at first, extending its logs as it approaches the ground 
and when within a few feet of it, the wings suddenly 
oloso into the body and the bird literally drops the 
last few feet. 

Though they undoubtedly breed in the Punjab, 1 
know of no record of their nest having been taken. 
Major Betham records having taken nests near 
Poona (Journal of the Bombay Natural History 
Society, Vol. XIV., p. 397, and Vol. XV, page 710). 

They appear to breed in the winter months, laying 
8 or 4 eggs usually densely blotched with brownish- 
red and measuring 1*53 by 1*21.’’ 

If they do breed in the Punjab, the season, I think, 
must be in the spring or summer, as during the 
winter they are not often to be met with in couples, 
whereas I have seen a pair together, on two or three 
occasions in May and June, in the Kaugra District, 
not far from Palumpiir, among the tea plantations. 

Tvpb a. 

This chapter deals with a Type which comprises 9 genera of the Rapto- 
ros, in all 14 species. The main characteristic of this Type is a tarsus 
feathered in front for half its length or lees and naked behind ; No pro- 
minent tooth on the cutting edge of the upper mandible. 

Before going further it may be as well to describe, for the novice, the 
difference between a festoon ” and a tooth ’’ as most birds of prey have 
either the one or the other. A festoon ” is a downward curving of the 
cutting edge of the upper mandible which is gradual and rounded, whereas 
a tooth is a sudden sharp pointed projection of the same, a little 
behind the point of the beak. The following rough diagram of each will 
make it clear ; — 




Tooth 


It must bo remembered that some falcons have both, tooth and festoon, 
but the reader need not worry about the latter at all and it is only here 
mentioned so that there need be no confusion between them. 

The next chapter will deal with birds which all have toothed mandibles, 
whereas none or those in the present Type are so adorned, but those in 
the next Type (//), resemble those in this Typo ((7), in having their tarsi 
similarly feathered, so it is very important to state here the factor which 
differentiates them, viz : — no tooth on cutting edge of upper mandible. 
For instance, if the examination of the logs shows that the tarsus is only 
feathered at the top, and for less than half its length, thus consigning the 
specimen to this Type, or the next, the only otlior point to look at is the 
beak. If toothed the bird belongs to the next Type, if merely festooned, 
then to this. 

This Type deals not only with the largest number of species, but con- 
tains birds of all sizes from among the biggest to very nearly the smallest 
of the birds of prey, but one and all have their tarsi naked for more than 
half its length and no tooth on upper mandible. 
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Tho genera are all well deliiied and the apecios, with one or two ex- 
ceptions, should give little, or no trouble to dill'erentiate. Another feature 
all the species in this Typo have in common is an eye of some shade of 
yellow, with the exception of one {Biitadur teem) which has a white eye. 
This feature though must on no account bo taken as a guide or key to the 
Type as it is apt to bo very misleading as such, and is here merely men- 
tioned as a feature on which no speoial reliance can be placed. The iris in 
Pallas’s F'ishing-Eagle (llaliaetitt teucorip/im ) is a yellowish brown, more 
yellow than brown in some and more brown than yellow in others, and in 
very old birds of other species, such as some of the true hawks, it becomes 
bright orange red. This feature merely helps with regard to tho next 
Type (H) in wdiich all the species have dark brown eyes, with no sign of 
any shade of yellow, but is of no importance in itscdf. 

Key to the okneka in Tyck («. 

Genus. Oharacteristics, 

Circaetua (one species). Size medium; wing about til". Tarsus naked 
except at the upper extremity, clad with small 
rounded or subhexagonal imbricate scales all round”. 
Toes and claws short. No crest. 

Spilomis (one species)^ Size medium ; wing about 20^'. Tarsus and claws 
very similar to Circtufi ; Prominent broad nuchal 
crest. Colouring peculiar, being deep brown above 
and bedow with small white ocelli on under parts. 
ButcLStuf (one species). Size small ; wing about 1 Tarsi naked except 
at extreme top and covM*red with imbricate scales 
which are rather larger in front. Tho larger scales 
in front do not dimmish in size to any appri^ciable 
degree from top until tho base of middle toe is 
reached. Irides white in adults. 

Haliaetus (tiw species). Size large ; wing about 211". Tarsi feathered in 
front for about one-third its length. llolow the 
feathering a few large scutie, in front only, the rest 
of tho tarsus reticulated. Claw s grooved beneath. 
Polioaetus (hco species). Size medium ; wing about 17.’ to 19". Outer toe 
partially reversible. Tarsi feathered in front for 
about one-third of its length ; and clad both in frmU 
and behind with large coarse scutie, reticulated on 
the sides. Claws rounded beneath, much curved and 
almost sub-equal. 

Circus (three species). Size medium. Wing varying from 13 to 16". 

Tiuihl slight. Tarsus with transverse shields in 
front, which are largest near the top end and dimi- 
nish in size gradually towards the base of middle 
toe, where they become absorbed in the reticulation 
Irides yellow or yellowish brown, not white. 

Astur (tv)o species). Size medium to small. Wing varying from 8^ to 
1 4". Tip of primaries in closed wing only reach to 
about half way down the tail. Tarsus scutcllated 
behind and in front. Bill from gape two-thirds to | 
of mid-toe without claw. 

Accipiter (two species). Size small in both species. Wing under 9". Si- 
milar to Astur except that its tarsi are thinner and 
mid-toe longer, the latter being about twice the 
length (without claw) of the distance from bill to 
gape. 
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In all the abore genera^ except Astur and AceipiUr no mention has 
been made of the distance that the tips of the primaries, in the closed 
wing, fall short of the end of the tail, as they comprise all comparatively 

long winged species'* in which the wing fall short of the tail by a matter 
of 2 to 8^ in some species, and reach to the end of the tail in others, so it 
would only be confusing to mention the fact in the keys, except in the 
case of the true hawks where the difference is very marked and the wing 
reaches to only about half way down the tail. These two Antur and 
Aeoipiter) can thus at once be separated from any members of the re*> 
maining 6 genera, of this Type. The very thin tarsi and long middle toe 
of Aooipiter is enough to separate it from Astur, but it is not easy to define 
what constitutes a ** thin ” tarsus or ** long" middle toe, unless there is 
something to compare with, f'or this reason the comparison is made 
between the length of middle too as compared with the distance from bill 
to gape, in each genera. 

The other six genera are very easily identified one from the other. 
Ciroaetus, Spilomis, Haliaetm and RolioaetuB are represented by species of 
birds all as big and bigger than kites, so cannot be confused with Harriers 
or the White-eyed Buxzard-Eagle {Cirem or Butastur) which are all smaller 
than any kite. From each other they can be identified thus: — 

1. Circaetm ..) Tarsi naked except thejl. No crest 

2. SpilornxB . . ) upper extremity only. ( 2. Broad nuchal crest. 

f 8. Tarsi scutellate in 
I front only: claws 

I grooved beneath. 

3. Haliaetm Tarsi feathered for about ^ 4. Tarsi scutellate in 

4. VolioaHus . . j one-third of its length. 1 front and behind ; 

I claws rounded 

t beneath. 

The remaining two genera Butastur and Circus can be recognised from 
the preceding four, as already stated, by their smaller size, and from the 
true hawks by their longer wings, and from each othc»r also by their size, 
as the wing of Butastur is about 1 K while that of the smallest Harrier 
would be about J.3^. The Harriers can further bo distinguished by a ruff 
of light coloured feathers which extend round the back of their heads 
from the throat, giving them rather an owl-like appearance. For further 
details there are the ^^keys” given above. 

NJi. — T am rather diffident about placing llaliaetus alhicilla, The 
White-tailed Sea-Eagle in this Type, According to Hume, the 
tarsus of a couple of specimens shot by him. were feathered, in 
front, for three-fifths to five-eights of their total length, whereas 
Blanford makes no such exception in the case of this species. 
Unfortunately I have only handled one specimen and did not 
notice its tursi. 


Kkv to Tun Spki'ieb. 


CireaetuB gaUicus. 
Spilomis cheela. 
Butastur teesa, 
llaliaetus leucorgphus. 


llaliaetus alkicilla. 


As for genus. 

As for genus. 

As for genus. 

Wing about 23, usually uudor 24^, Tail with a 
broad white band in the centre, in the adult plu- 
mage, rounded, the outer tail feathers being about 
1 inch shorter than the two middle ones. 

Larger, wing about to 2fi". Tail, except afc the 
base, all white, wedge shaped, the outer reotrioes 
being about 2 inches shorter than the middle ones. 
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Pnlioaetus iehthyaatw. Basal three-fourths of all tail feathers white in 
adults, mottled in young, 

Polioaeim humilitt. Middle tail feathers brown throughut. 

Circm ma&rurus. Wing about 14 J", outer web of 2nd, 3rd, 4th, not 

5th, quill notched ; Tarsi over 2^' but under ii" in 
length. 

Circus cyaneus. Wing about 15'', outer web of 5th, quill also not- 

ched ; Tarsi about 3". 

Circus rcruf/inosus. Larger, wing about 16" ; tarsus 

Astur palumbarius. Larger, wing 12" to 15" ; tarsus over 3^. 

Astnr hadius. Small, wing 7 to ; tarsus 2" or under, 

Accipiter nisus. No gular stripe ; 5 or 6 dark bars, one terminal 

oil 4th quill, in adults (Blanford). 

Acripitf'r >dryatus. Generally a dark gular stripe ,* 7 or 8 bars on 4th 

quill in a<lults (lUaniord). 

F\Mn.v FALGONIDJO, 

Suil-FAMfLY KaIJ ONIN F. 

Genus GiiirAiTUH. 

N<* 1216, Circaehiii yaUiens, The short-toed Eaigle. 

Charactori'<ticc8. Size medium; wing about 21^. Tarsus naked except 

the upper extremity, clad with small rounded or 
hexagonal imbricate scales all round.” Toes and 
claws short ; inner and outer toes, without claws, 
sub-equal, as also are the claws, which are not very 
curved. 

Colouration. “ Upj)er parts generally brown, Shafts on head, 

back and wing-coverts blackish ; longer scapulars, 
jirimary and some secondary quills blackish brown 
outside, the cpiills white inside except at the tip 
and the primaries for some ilistnnco up each border ; 
all quills except first primaries with dark cross- 
bands ; tail brown above white tipped, whitish below, 
with dark cross-bands, generally four in number, the 
first concealed by the coverts ; the inner webs were 
all rectrices except the middle pair partly white. 
(Blanford.) 

The upper portion of the breast is pale brown with 
dark shaft stripes and gets lighter lower down, the 
abdomen and tail coverts being white, with dark 
browm spots. The young plumage is somewhat lighter 
on the upper parts and white below with brown 
shaft-stripes on chin, throat and upper breast and a 
few scattered spots of light brown or rufous on the 
lower breast and abdomen.” 

** Bill pale greyish blue, tip blackish ; cere whitish ; 
iridoR bright orange yellow ; legs and feet pale 
earthy greyish brown. ” 

Ditnensiom. ** Length 26" to 28" ;tail 11*5 to 18"; wing 21 to 

22 tarsus 3*75 ” (Blanford.) 

Habit etc. This Eagle, by no means common, except in 

certain localities, is almost unmistakable either a 
1, 060 ft, up in the air, or seated on a tree. In the 
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air it appears to be silvery grey throughout, when 
seen from below, and very much larger than his 
measurements would lead one to believe. 

Blanford likens it t6 a Harrier — *‘but more 
frequently circling in the air or beating over the 
ground and bushes like a Harrier ** — ^but this is a bit 
misleading so far as the flight is concerned, as a 
Harrier’s mode of progression is a succession of 
flaps followed by a bout of sailing whereas the 
Short*toed Eagle is seldom seen to flap. On the 
open plains where it is most frequently met with, 
it will be found to circle and hover, circle and 
hover, changing* its position frequently to search 
different bits of the plain. On seeing its prey it will 
sometimes stoop with closed wings at a tremendous 
pace, until within 50 ft. or so of the ground and 
thereafter will descend gently to the ground, rather 
like a Black-winged Kite, only I have never seen 
it do so with legs extended or wings held so far 
back as that of the latter. Its flght Is generally 
light and graceful, and the wings are sometimes held 
well back, when soaring, but not always. 

Seen flying and at very close quarters a narrow 
dark line is discernible in tho region of the first 
primary, and some dark marking on either side of 
tho chin. Closer still, and the spots on tho abdomen 
may also be noticed, but usually what one sees is a 
great big bird of a uniform pale silvery grey throngh- 
out. Seated on a tree, some distaiico away, the 
first thing to strike tho observer is a huge head, 
more like an owl’s than an eagle’s. 1 havo seen this 
bird tackle and kill a large snake which, 1 think, 
was a Za^neni$ and quite 6 to 6 ft. in length. 

1 saw the bird dropping from a great height, on 
the canal bank near Gurdaspur, then, as usual, 
steady himself before he got near tho ground and 
finally sit on the bank whence he rushed at the 
snake, with outspread wings. 1 could not see whore 
he caught it, but ho flew off the instant he had got 
a good grip and judging from the very small amount 
of snake, and that about the centre of its body, I 
concluded that tho bird had its head in its claws 
and the rest of the snake was coiling round the bird. 
1 havo twice caught this species in nooses, with a 
rat as a bait. On one occasion the eagle sat down 
about 4 ft. from the nooses and then rushed at 
the rat through them and was caught, and on the 
second it came down direct, but very slowly and 
almost vertically downwards, so that it got the 
rat without touching tho nooses, and only got 
caught by the merest chance as it was flying away 
with it. 

I have seen this speoios on the bare slopes above 
Dharmsala, at about 7,500 ft. though he is by no 
means a familiar feature of the mils, at these 
altitudes. 
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The wings, in flight, appear long and rounded and 
the tail ample, and extended well beyond the line of 
the wings. 

It is said to breed usually in trees and build a 
** loosely oonstruotod nest of sticks, sometimes lined 
with grass or green leaves laying a single egg, 
a broad oval, bluish white without spots and measur- 
ing 2*0 by 2*8. 

The food of this species consists, for the most 
part, of lizards, snakes, frogs, rata and insects. 
I have tried to catch it with a bird (a quail) for a 
bait, but in vain. 

Genus SeiLOiiNis, 


No. 1217. Spilomu ckeela. The Ciested Serpent-Eagle. 

Characteristics. Size medium ; wing about 20". Tarsus naked, 

except at the upper extremity, clad with small 
rounded or subhoxagonal imbricate scales all round ; 
toes and claws short. Prominent hroad nuchal crest. 

Colouration, Deep chocolate brown both above and below, parts 

of the head, crest, wing-coverts and primaries black 
or blackish. Th(3 upper parts have a deep purplish 
gloss. The under surface, together with the smaller 
wing-coverts with small white ocelli and frequently 
many of the back feathers, tail-coverts, scapulars and 
secondary quills are tippcul with white. The crest, 
when erected, shows a considerable amount of white, 
or when seen from behind, the feathers having white 
bases. 

The upper parts are darker than the under parts, 
and in the open wings, and tail, two or more broad 
white or whitish bars are visible from below. 

Bill plumbeous, bluish black at tip and on cul- 
mon ; cere, skin of loros, and gape bright, or in some 
dingy lemon-yellow ; indos intoiiso yellow ; legs and 
feet pall* dingy yellow. (Blanford.) 

Measurements, Length about 29" ; wing 20 ; tail 13 ; tarsus 4. 

Habits^ etc. Blanford states that this Eagle is usually found 

on trees near water, especially the fine trees along 
the irrigatiou-chaunols and canals in Upper India, 
and along stream beds in the Lower Himalayas.’’ 

I cannot ever remember having seen this species 
actually on the plains of India though it is fairly 
common all along the lower hills and up to an eleva- 
tion of about 6,000 ft., and may even be found soar- 
ing at still higher elevations. Since writing the 
above 1 have come across one on the canal bank near 
Gurdaspur. Usually to be met with on the banks of 
streams and the edges of rice fields ; as often sitting 
on a boulder as in a tree. It lives chiefly on frogs, 
snakes, lisards, Crustacea and insects. Mr. Hume 
quotes Mr. Thompson as saying that the parent 
birds often succeed in destroying pheasants and 
bringing them to the nest, ” and Oapt. Hutton goes 
still further and says where a pair take up their 
quarters, no fowl or pigeon can escape ; 1 have bad 
dove oot cleaned out over and over again by them. ” 
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PmonallT I cannot say I have ever known these 
birds to malce even an attempt to chase a bird of 
any sort, except when the latter was in difficulties. 

1 have succeeded in catching a good many at 
various times and have had a few come down to smkll 
birds but invariably after a long wait, as if making 
sure that the bait was really in difficulties and could 
not get away, but more often I have had to change 
the bait (a bird) and put down a rat or a small 
snake. 

The claws of this species are nearly always covered 
with mud showing that he grabs the most of his food 
from wet paddy holds and jbeels. 

This bird breeds on trees at elevations varying 
from about 2 to 4,000 ft., as a rule, during the 
spring, making a nest of sticks lined with green 
leaves, and lays usually only one egg, streaked and 
spotted with brownish rod and purple and measuring 
about 2*78 by 2*2. (Blanford.) 

The* flight is very Hawk-Eagle like. Wings held 
very far back, more so, I think, than any other bird 
of prey. The wings appear very broad and rounded 
and the tail is seldom spread out when soaring, and 
usually appears very narrow. 

The dark ground colour and the light broad bars 
on wing and tail are unmistakable at almost any 
height. During the breeding season and when the 
young birds leave the nest, this species is much given 
to soaring and at these times is particularly noisy. 

The call is a peculiar four-note whistle, the first 
three notes being short and last long, something like 
ti ti tiiiu, ” and oft repeated at short intervals. 

The Crested Serpent' Eagle is generally to be 
found soaring high over trees and very often dense 
forests and seldom over barren bill-sides, unlike 
his cousin the Short-toed Eagle which is seldom 
found near thick jungle and almost invariably over 
sandy plains or barren hill-sides. 

Genus Bittastub. 

No. 1220. ButaBtur feeia. The White-eyed Buzzard Eagle. 

Charaotemtics, Size small, about that of a crow, wing about IV'. 

Tarsi naked except at the extreme top, and covered 
with imbricate scales which are rather larger in 
front. The larger scales, in front, do not diminish 
in size to any appreciable degree from the top until 
the base of the middle too is reached. Irides white 
in adults, brown in young birds. 

Colouration. There is not much variation, in this species in 

colour generally, although the head itnd neck in 
individuals may vary from brown to almost white 
with dark shaft stripes. 

General colour, throughout, broi/f^n frequently 
with a mfescent tinge on the upper parts the 
feathers more or less dark ehafted. ^ere is always 
a very light buff or white nuchal patch, made by the 
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Mf*a9urefMnts^ 
Habits, etc. 


basos of the feathers showing through which is 
usually very conspicuous, and there is also a light 
patch on the upper portion of each wing, which is 
also conspicuous both when flying and sitting. Quills 
brown above and whitish beneath, pure white near 
their bases. 

Chiu and throat white with three dark brown 
stripes, one on either side and one in the centre 
of the chin. 

** Cere, gape and base of lower mandible orange 
terminal portion of both mandibles black ; irides 
pale yellowish-white in adults, brown in young birds. 
Legs and feat dingy orange yellow.” (Blanford). 
N,B . — Punjab birds have, as often as not, absolutely 
pure white eyes with no sign of any yellow. 

Length about 17 ; tail 7 ; wing 11*5 ; tarsus 2*3; 
mid toe without claw 1 ‘3 ; bill from gape 1*8.” 
(Blanford.) 

This is a very common bird in the Province and 
to be found commonly perched on telegraph wires 
along the railway line, or on the tops of trees or 
bushes, and frequently on the ground, in any fairly 
open country. Is\)t to be found in thick jungle or 
high up in the Himalayas, though I have seen this 
species as far into the mountain ranges as Kuhi, but 
at altitudes not exceeding 5,000 feet. 

In the spring and early summer this is a very 
talkative bird and its not unmuBical and somewhat 
plaintive call may be frequently heard, as the bird 
« soars. It soars well and during the beginning of 
the breeding season is often to be seen high up, as 
often as not with bigger birds of prey. 

In flight it somewhat resembles a sparrow-hawk 
but the wings are longer than the latter and the 
tail does not project so much as in the hawk. 

Soon from below, the colouring is a light silvery 
grey on the wings, the body being a little darker. 
The wings are held on the same plane as the body 
and appear narrower and longer than that of any of 
the Hawks, and not so pointed and shorter than that 
of any of the Falcons. 

It lives for the most part on insects, lizards, mice 
and frogs, but will attack a bird in difliculties, or 
wounded, with groat dash and is a very easily 
caught species, in a net, in consequence. 

I had a ourlous experience with this species on 
one occasion. 1 had set a net, with a pigeon for a 
bait, for a Booted Eagle, which had already fed and 
was not at all keen on coming down. After waiting 
about ten minutes 1 was on the point of giving hini 
up and picking up my net and had aotuaUy moved 
out of my hiding place when a Mottled Wood-Owl 
(Sytnium ocellatum) flew into the net after the pigeon 
and while 1 ran forward to catch the owl, a White- 
eyed Buzzard Eagle came from the opposite side, 
flew over the pigeon and flercely attacked the owl. 


16 
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ifhoti I wM nnly a few feet from it, 00 I wae able to 
secure both. The Wood-Owl is, in my experience, 
one of the most difficult birds to catch in a net. It 
will either sit on its perch and blink away without 
attempting to come down at all, specially in the day, 
or it will come readily and turn aside when within a 
couple of feet of the net, and the back**ground 
must be such as to make the net absolutely invisible 
before one of these owls can be caught. 'Why this 
one came down, in broad day -light, and did not 
swerve as they usually do, J do not know, and why 
the Buzsard should ignore the pigeon and attack 
something larger than himself was also curious, 
especially as it was in the depths of winter and 
therefore neither eggs nor youngsters were to be 
protected. 

This species is much given to not only sitting on 
the ground but does a great deal of walking and 
running about, iti quest of insects 

It builds on trees, from March to May, a nest 
made of sticks, usually unliued, and lays 3 to 4 eggs, 
usually white but sometimes spotted, measuring 
1*83 by 1*53. 

Genus Haliaktcs. 

JTo. 1223. Ualiaeitts lewioryphus, Pallas's Fishiug-Baglo* 

CharaotensticB, Size large, wing about 23". Tarsi feathered in 

front for about one-third of its length, with a few 
large sou tie below the feathering, in front only. 
The remainder of the tarsus reticulatod. Claws 
grooved beneath. Tail rounded, a white band across 
the oontro. 

Colouration, ni© whole and head and nock light coloured, varying 

from pure white on the forehead, whitish on the 
throat, sides of nock and head and chin, to fulvous. 
The body above and below dark brown, often with 
a purplish gloss. The tail has a wide band about 
four inches in width, across it, and some three 
inches from the end, which is pure white. 

The young plumage is totally different being a 
pale brown throughout, darker on the back than on 
the lower surface. Quills and tail-feathers dark 
brown* In this phase of plumage the bird some- 
what resembles the lineated phase of the Imperial 
Eagle, but, of course, cannot be confused with it as 
its tarsi are not feathered, back and front to the 
toes, as in the Aquila. 

** Bill dark plumbeous, cere and gape light plum- 
beous (irides greyish yellow; legs and feet dull 
white ; claws black.*’ (Oates.) 

N,B . — In many Punjab birds 1 have found the eye 
some shade of brownish yellow or almost entirely 
light brown. 

MeasurmmtB. Length of a female 38; tail 12; wing 28; 

tarsus 4 ; bill from gape 2*9 ; males are smaller, 
the wing being 1 to 2 inches shorter.” (Blanford.) 
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This fine bird is common on all our Punjab Bivers 
and is frequently root with on large jheels and 
tanks, on the plains of India. Its rancous call, 
resembling ungreased cart wheels, can be hoard for 
very long distances and not a fow legends are 
woven round this species in the lower hiUs. 

Fishermen, to whom this species is very familiar, 
in some parts of the country, firmly believe that 
tho species gives birth to two absolutely separate 
species of birds. The light coloured youngsters 
remain light coloured all their lives, and turn into 
tho Steppe Kagle {Bvy<ja Oohhab) while the dark 
ones take after their parents 1 

Fishermen, as a class, are fairly observant and 
yet strangely enough they do not appear to have 
observed the fact that the young of Pallas’s Fishing 
Eagle are always light coloured, so tho species 
should very soon die out. 

In parts of the Kangra District the Kurl and 
Kurli ” are responsible for the distribution of tho 
rain. The nest, which nobody has ever seen, is 
placed on a very high cotton tree and if it rains 
when the Kurli ” is sitting on her eggs, it is not 
likely to stop for weeks, whereas if the Kurl ” is 
sitting when the rain begins, it means light rain and 
tine weather to follow. ** Kurli hursta ” is a house* 
hold word in the district. 

This latter is a curious legend in tho district 
for tho simple reason that the ^‘A«r/”is by no 
means a common bird except where the Uivor 
debouches on to tho plains in tho extreme end of the 
district. 

That tho nest is placed on a high cotton tree is very 
often correct, but though it may never have been 
seen by the Kangra man, every fisherman in the 
lower reaches of the river is very familiar W’ith it. 
Most Kangra men are very uncertain as to whether 
the Kurl and Kurli are Pallas’s Fishing Eagle or the 
Osprey, and both birds have been pointed out to me 
as “Kurl”. 

This is H very powerful bird and does not hesitate 
to attach and rob any of the true Eagles for tit bits, 
except the Golden, which, of course, it probably never 
meets. 1 have seen as many as hvo at one time 
following in the wake of fishermen, as they hauled 
their nets through tho river. They sit about on 
convenient trees, or even on the groxmd and wait for 
tho haul to be brought to the bank, and are off with 
any fish that happens to bo left a little away from the 
men. 

’rhis Eagle will not go under water after its prey, 
like the Osprey, but it will take one within six inches 
or HO below the surface and Mr. Hume records taking 
a fish from one of these Eagles, weighing 18 lbs. 2 
ozs. which the bird had succeeded in carrying right 
across the river. 
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1 have seen thia species male a deteimined swoop 
into a flock of dnok as it flew past but he did not 
atten^t to follow up. It is not often that Hkej 
attack unhurt birds but a wounded duck or goose 
stands a poor chance of escaping from one of these. 

Pallas’s Fishing Eagle is not proud and will descend 
to robbing a tern of a tiny flsh not more than 4 
to 6 inches in length, or a Marsh Harrier of its hard 
earned frog. It will unhesitatingly attack even the 
Imperial Eagle and being faster on the wing than any 
of the members of the genus Aquila^ except ohry$eetu« 
has no difiiculty in robbing them of their prey, 
though I, on one occasion, witnessed a most interest- 
ing spectacle in which a fine female Imperial Eagle 
devoured a mynah. The bird had been originally 
caught by a Laggar Falcon which had to give it up 
to a I’awny. The Fishing Eagle attacked the Tawny 
and both came to the ground with the mynah 
between each of their claws and while other Eagles 
circled round, ready to join in the fray, the Imperial 
came straight down and at once attacked and got the 
m 3 mah. The Tawny at once released its hold but the 
Fisherman held on for a little time, before giving up, 
but (lid not movo away as the other had done and 
only waited for an opening to attack the Imperial. 

Mr. Hume says that he has never known this bird 
to protect its nest while eggs wore in it, but once the 
young arrived on the scene, it was very difterent, and 
the pair attacked any man who went for tho nest. 

They breed in the late autumn and early winter, 
building a huge nest of sticks in the fork of a tree 
and lay from two to four eggs, ‘‘greyish white, 
unspotted ; very dark green when looked through 
against a lightt ^^d about 2 77 by 2*17.” 

The flight, when beating up or down a river is 
hurried and the wing usually slightly bent back from 
the “ wrist.” It soars well and attains tremendous 
heights. The wings are hold in the same plane as 
the body and the tips of the primaries very frequent- 
ly appear to be hanging downwards, ».s., below the 
piano of the body. The tail is seldom spread out 
and frequently appears to be very narrow. 


No. 122^. JELaliaetM albicilla^ The White-tailed Sea-Eagle. 

CharaoteriBtm. Size large, wing about 26 inches ; tail white ex- 

cept at the base (no marginal dark band at the end, 
as in kworyphus) and wedge-shaped* 

Colouration, Very similar to leucorgphus except that there is a 

vast difference in the tail. Whereas of leueorgphue , 
it may be said that the tail is dark with a broad 
white band in the centre, in the ease of this species 
it is all white, except at the extreme base. 

“ Cere and bill yellow in adults ; cere yellowish 
brown, bill black in young birds ; iris yellow (brown 
in the young); feet yellow. There is a slight ruff of 
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lanceolate feathers, far less distinct than in teucory-^ 
phujtf and the end of the tail is wedge>ehaped, the 
mid^e feathers being considerably longer than the 
outer.” (Blanford.) 

In the young the tail feathers are ** white more or 
less mottled and edged with brown.” 

Measumnenis, Female. — ^Mength 34 ; tail 18; wing *26; tarsus 4^ ; 

bill from gape 3. Males are rather less, wing 

Habit$, etc. This is a winter visitor to India and by no means 

common. 1 have seen the bird on two or throe occa- 
sions on the Chenab Kiver, near Riasi, in Kashmir 
State, and shot the only one £ have ever had in niy 
hand in Bhadarwar, in November of 1898. 

One huge bird which I took to be this species 1 
saw dying up the Beas River in Kulu, in April 1916. 
Unfortunately I only got a glimpse as it passed 
between some trees, but in that glimpse 1 noticed the 
great deal of white about the tail, which, together 
with the very dark colouring of the rest of the bird 
and its immense size, inade me feel pretty sure that 
it was this species. 

As already stated 1 am rather diffident in placing 
this species in Typo G. as Mr. Hume says that the 
feathering of the tarsus in the two specimens he 
shot extended to from five-eighths to three-fifths 
of its length, but Blanford makes no mention of this. 

It cannot, however, be ndstaken for any other spe- 
cies. From the true Eagles, which it resembles in 
size, it can be differentiated by its tarsi which are 
not feathered to the toes, back and front, and from 
//. leucotyphus by the shape and the amount of white 
on the tail. 

It appears to resemble the preceding species in its 
habits generally and nothing appears to be known of 
its nid ideation in this country. 

Genus FolioaIstus. 

No. 1226. PolioaetuB ichihyatus. The Large Grey-headed Fishing-Eagle. 

Charade tisiiCB, Size medium, wing about 20". Tarsi feathered 

for about one-third of its length, scutellated behind 
and in front, roticullated on the sides. Claws 
rounded beneath. Basal three-fourths of all tail 
feathers white in adults and mottled in the young, 
including the two central feathers, terminal 2 to 3 
inches dark brown. 

Colouration, Head and neck all round grey, the crown and 

nape being light brown. The grey feathers often 
with whitish shaft stripes. Quills very dark brown, 
• almost black ; wing-coverts, back, rump and upper 

tail-coverts dark brown, as also the terminal band 
on the tail ; Upper back a little paler and breast a 
little paler still. Abdomen, Hanks and basal three- 
fourths of tail pure white. 

** Young birds are light brown, with pale edges to 
the feathers, those of the head, neck, upper back, 
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and lower parta with whitiBh shaft stripes. The 
qoills are barred and the basal portion of the tail 
mottled brown and white,” (.^lanford.) 

** Bill dark brown, basal two-thirds of lower man* 
dible bright plumbeous ; cere and iris brown ; legs 
and feet china white; claws black, (Oates.) Ins 
clear yellow, sometimes tinged with reddish and 
mottled with brown.” (Legge.) 

Length about 29; tail 11 ; wing 19 ; tarsus 8*7 ; 
bill from gape 2. Males rather smaller.” 

These Fishing Eagles are recorded in the Fauna 
of British India as being found '^throughout tlie 
greater part of the Peninsula of India in suitable 
localities, from the base of the Himalayas, but not 
west of Delhi, nor in Sind, and rare to the south- 
ward ” [ cannot remember ever having got 

one in the Punjab nor can 1 hud any record of one 
having been so found in the B. N. H, Society's 
Journal. 

Every specimen I have, so far, shot or captured, 
has turned out to be the next species, viz,, P. 
humilii, but as there is no reason why they should 
not occur in the Province, 1 have included the 
species, provisionally, and described it in the event 
of one being met with. 

Their habits and eggs seem to be very similar 
to the nett species, but though the bird is bigger 
than P. humilis it appears to lay a smaller egg. 

No. 1227. Bulioaetus humilis, Hodgson’s Fishing-Eagle, 

CharactmHic9, Size medium, wing about 18 ; Tarsi feathered for 

about one-third of its length, scutcllate behind and 
in front and reticullated on the sides. Claws 
rounded beneath. Middle^tail feathers brown thfough^ 
out, the remainder, for the basal three-fouri^s, 
mottled, terminal 2 to 8 inches dark brovm. 

Cdouration, Head and neck all round ashy grey, browner on 

the nape and crown. Sometimes a few brown fea- 
thers scattered about all over the head. 

Upper parts generally dark brown, quills blackish. 
Breast ashy brown, darker in some specimens than 
in others. Abdomen, flanks and under tail-coverts 
white. The two middle rectrices brown throughout 
but the remaining tail feathers mottled white and 
brown for about } of their length, and dark brown 
for the teriginal fourth, with a thin margin of white 
or buff to the tips. Under parts of tail lighter than 
the upper. 

” Young birds are paler brown ; they want .the 
grey on the head, and the breast feathers have white 
shafts and ends.” (Blanford.) 

" Upper mandible blue-black ; cere, gape and 
lower mandible leaden blue; irides bright yellow; 
legs and feet white, washed with leaden blue ; claws 
bl^k,” (A. Anderson.) 


MeasureTomts. 
Habits, etc. 
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MetmrmintB. 


EabiU, etc. 


Length of a Himalayan female 24*5 ; tail 9*2 ; 
wing 17*5 ; tarsus 3*1 ; bill from gape 1*7. Males 
very little smaller. Specimens from Assam and 
Oachar have generally a wing of 16 to 17 inches; 
Malay birds are much smaller/’ (Blanford.) The 
following are the dimensions of a very fine Hima- 
layan female procured by me on 7th July 1919 in 
Kulu ; — Length 25 ; wing 18*5 ; tail 9*5 ; tersus 8*2. 

This Fishing-Eagle is found throughout the Pro- 
vince from Kashmir to the Jumna lliver, in suitable 
localities. Large streams with wooded banks are 
his favourite haunts^ but I have met him on open 
stretches of river with hardly ten trees within a mile 
of country. 

Like his cousin, Pallas’s Fishing-Eagle, he adver- 
tises the whereabouts of his nest to all and sundry, 
by making an appalling noise in its immediate vici- 
nity. If one happens to be sitting in the nest, it 
welcomes the advent of the other by a succession of 
querulous shouts and cackles, not unlike a very 
small child crying. In the distance the sound is 
distinctly plaintive and childlike but at close quar- 
ters it is querulous and unpleasant. The Fishing- 
Eagles are not given to soaring and a hurried rush, 
with fast beating wings, up and down a stream, from 
one lot of trees to another seems the limit of his 
movements, at any one time. ’Ihe species is unmis- 
takable at any stage by the curious light, if not 
white, colouring fore and aft and the deep brown in 
between. 

The Fishing-Eagle will sit for hours on a branch 
overlooking a pool in a stream and drop like a stone 
on to any fish that has the temerity to show itself 
near the surface. 

[ have never seen this species disappear under 
water, like an Osprey, after fish, and nor have 
1 ever seen it strike tho water otherwise than legs 
first, but on the other hand I have seen it almost 
dragged under by, presumably, a fish too big for the 
Eagle to bring to the surface. Tho Eagle struck 
the water with terrific force, its legs going in almost 
up to the body^ and there it remained for a few 
seconds, its wings working hard to rise. Finally, 
when it did rise, its claws were empty, but both, 
body and wings, had been repeatedly wetted, 
without in any way interfering with its flight when 
it did eventually give up the struggle. 

This species is fairly common all over the Kulu 
Valley, and they must do a good deal of damage 
among the trout, but on the other hand, before one 
can recommend its extermination, it is as well to 
thoroughly investigate its life history and see what 
it can show on the other side of its Ledger in the 
way of keeping down other enemies of the trout, 
which, but tor the Eagle, might prove to be a bigger 
danger to the fisheries than the Eagle. 
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The Hodgaon** Fishing Bagle bnilda in trees cm 
the banks of the streams idUoh it frequentSi a large 
nest of stioks, from January to May^ and lays two 
to three eggs^ white and unspotted and measurings 
according to Blanford, 2*75 by 2*12. 

The claws of this species are very curved and 
muoh of a sieoi the hind claw not being much bigger 
than the outer claw. 

Bather an ungainly looking bird, either sitting or 
flyings except for the heads with its bright yeUow 
eyos which is very nice looking, but the body, in 
repose, has rather the look of a Vulture being 
somewhat hunch-backed. 

This species may be found as high up as 8,000 ft. 
but its favourite elevation is between 3,500 and 
5,000 ft., and it is by no means rare even on the 
plains. 


{To be continued.) 
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NOTES ON INDIAN BUTTERFLIES. 

{Continued from VoL XXIIl., Page 310.) 

BY 

Lt.-Col. W. H. Evans, k.e.s. 

Since my paper on Indian butterflies appeared in the Journal, a 
period of 4^ years has elapsed. Before returning to India, however, I was 
able to spend some time at the British Museum and an effort is made here 
to bring up to date our information on Indian butterflies. 

18. Fruhstorfer has made some progress with the Indo-Australian 
section of the Maorolepidoptera of the World and up to page 824 in the 
(lerman edition has been received at the British Museum. 

(1) . EuripuB halitherBes^ Db Sf ll&w, in addition to the already described 
female forms, there are given, 

guluBia, Fruh, an extreme dry season form with a nearly white hind- 
wing. 

neda, Fruh, with large white submarginal spots. 

pademoideSf Ftnih, as plate 204. 1 and la. Lep Ind. 

* gyrtona, Ft'uh^ as nyoielim but missing the 3 streaks in the basal zone 
of the hind wing. 

Thus with isa, ftaliartUBf alcathcboideB^ cinnamoneus^ and nyctelim^ 9 forms 
of females are now described. As 2 forms of females are rarely obtained 
alike, opportunities exist for making lots more new names. 

The race flying from Tenasserim to Indo-Obina, said to be larger and 
darker, is called ma%tor, Fruh. 

(2) . Euripus conBimilis, Wd. Three races ; consimiii$f N. India Upper 
Burma ; meridionalis, ff'Jf, South India ; eurimuB, Fruh, Lower Bur 
Here again the female is given many names : 

YHiite abdomens dorsally black ringed, 
amala, Fruh, yellowish as harheatina mena, 

Bunta, Ft^uh, white and milky blue. 

diooletiana, Fruh, as the Euplma with the same name. 

Abdomens entirely black, 
gudila, Fi^h, ground colour black blue.’’ 

triquilla, Fruh, ground colour ‘‘ blue black,” with the spots on the 
hind wing practically obsolete. 

(3) . Eribaa athamaB, Druty, is the N. Indian and Burmese race with 
vaneties hamoBta, M, and bharata, M. Other races are agrariun, Swin, South 
India ; madeus, E ^ J, Ceylon : andamaniouB, Fruh, Andamans. 

(4) . Eribcea arja, Fd. The large, extreme wet season form is rerberi, 
Fruh, and the extreme dry season form vemutt, R ^ J, 

(5) . Of Eribata moori, DxBt, from the Malay Peninsula, sandakanuB, Fruh, 
is the race found in Indian limits, Assam and Burma: the small wet season 
form is margirwliB, R ^ J, 

(6) . Of EribcBa jalyBUB Fd, from Sumatra, the Burmese race is ephebus, 
Fhth, 

(7) . The smaller Tenasserim race of EribcBa eudamippUB, Db, is separated 
MjanddiohuB, Fruh, 

(8) . The race of Eribata Bohreiberi, God, from S. Burma and the Malay 
States is called ttBamenuB, Fruh, 

f9). The Ceylon race of Charcuas fabiuB, is called oerynthuB, Fruh, 

(10). Charaxae polyxena, Cr. The typical form is Chinese : Hie W. Hi- 
miuayan race is hemana, M: the small Sikkim race is hindia, Bui : the As. 

17 
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■am raoe lUera»^ Fd: the Barme«e race agna^ M, In addition to the name- 
roue named varieties, Fruhetorfer oalle the form with the underside red 
brown, showing the wHte band from the upperside by yellowish indications, 
roiso, Fruh, 

(11) . Pareba vMta^ Fab, W. Himalayan race anomaia, Koil ; the typi- 
cal form from Sikkim, Assam and China: the Burmese form nordioat 
'Bruh, 

(12) . Libythea roAmt, Mav, is placed as a race of nartna, Ood, 

(18) . Libythea lepita, is treated as a separate species to es/fis jPusm, 
which, as far as India is oonoorned, is only found in Ohitral. 

(14) . The South Indian race of Libythea myrrha, Gray, is separated as 
oanna, Fruh : rama, M, being retained for the Ceylon race. 

(15) . Libythea hauxtoelli, Af, is said to be the extreme dry season form of 
y^ffroyi alompra, M, 

(16) . The Indian races of Zemeros flegyae, Or, (typical form Chinese) are: 
indiom, Fruh, Sikkim and Assam : altioa, Fab, a pale race Karen hills, We 
are not told what to call the Tenasseiim and W. Himalayan forms. 

(17) . The W. Himalayan race of Dodona, dipeta, Hew, is noitia,Fruh : 
draeon, Den, is said to replace dipwa, in Upper Burma. 

In the ** ICatomologlsche Rundschau *’ No. 29, p. 23 (1913), Fruhstorfer 
confines Dodona eugenee, Baiee, to the Eastern Himalayas and calls the W. 
Himalayan race venov, 

^18). The race of Dodona adonira, Heie, from the Ruby Mines, Upper 
Burma, and possibly the Naga hills is called argentea, Fruh, 

(19) . The Eastern form. Dodona outda, M, flying from Nepal to Assam, is 
called phlegra, FruK 

(20) , It is stated that Dodona binghami, M. and angela On, probably 
refer to opposite sexes of the same species. 

(21) . Dodona longioaudata,DeN, is given as the Northern race of deodata, 
Hew, 

(22) . TaHla bumii. Den, is said to be an Abisara and not a Taaila, 

(28). The dry season forni of Abisara fylla, Db, is called /yffaria, Fruh, 

The Upper Burmese race has not been named, but will probably prove to be 
intermediate between M, from Central China and magdala, Fruh, 

from Tonkin. 

(24) . The Indian forms of Abisara eoherius, Btoll, (Chinese) are treated 
thus : race fratema, M, Mussoorie to Kanara : race prunosa, M, Ceylon : 
race bifasoiata, M, Andamans and Nioobars : race anguktta, M, (based on 
a dry season male), the Eastern Himalayas and presumably Burma. 
Abnormis, M, is « variety of angulaia ijhana, Fruh, is a female variety from 
the Chin Hills with 8 white bands on the forewing ; sti^ffusa, M, is a dry 
season form oi fratema, described from Bombay. 

(25) . The Burmese raoe of the Malayan Abisara kansambi Fd, is called 
paionea, Fruh, 

(26) . Abisara neophron, Hew, is divided into races thus; neophronides, 
Fruh, Sikkim and Nepal : neophron. Hew, Assam and Naga hills : gratius, 
Fruh, Toungoo to Tonidn : ehdina, Fruh, Tavoy, South China and Perak. 

(27) . The Burmese raoe of the Sumatran Taixila thuieh, Hew, is called 
sawaja, Fruh, (28). 

(28) . In the Loganias, maeeaUa, Dok, and mamorata, M, are placed as 
separate species : wateaniatia, DeN, fs put as a race of the latter from the 
Karen hiUs. 

(29) . The Burmese race of the Javan AOoUnme euMoUweue, Fd, is called 
mou^us, Fruh, 

{SO), Alkiiniiwnimdie,J)ruee,ie confined to Borneo and the Burmese 
race is called eubetrigoeaB M. 
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(31) . A new AUoHnua it given from Burma-jMtkfton atacinus^ Fruh : po* 
iidion is detcribed by Fruhstorfer from Java. It it said to be a common 
form^ hitherto unreoognised. Poeidion differs from hor^fiddii, M, in having 
a shorter male brand and lets striping below : it differs from the olosely 
allied unicchff Fdf from Penang, which is the only AUotinus with rounded 
wings Ponidion is figured by De Nioovillct in his Butterflies of India/* 
etc., on plate 26, flg. 156, and by Swinhoe “ Lep Ind pL 616*3 and SB. 

(32) . The Burmese form of the Javan AUdinuB hcfsfiddii, M, is called 
coMintntalia, Fruh. 

(33) . The Burmese race of the N. Bornean AUotinua fabiiu, Diat. is 
panarmia, Ely the female of whioh is figured in ** Lep Ind’* pi. 616, fig. 3a 
and dc, while the male figured in 3 and 3b is poAdion atacinu$y Fruh. 

(34) . AUoHnua apthanina, Fruh, is a new species, which appears to have 
been caught by Fruhstorfer himself at Tandong Tenssserim. The male 
is similar to the male of drumila, M, the apex of the forowing being lost 
sharp and the ground colour above a lighter richer, brown : the median* 
band is more bent forward : the underside is greyish yedow and the ante- 
terminal band is absent. The female is midway between the females of 
drumila t M, and mvUiatrigatuB, Den. The new form was caught in May in 
the dry season at an elevc tion of 4,000 feet. 

(35) . The Indo -Burmese race of the Javan Oerydua baiaduvali, M, is 
called miletua, Fruh. Otrydua longtana is treated as a separate species. 

(36) . Oerydua b^aii, Diat. Two varieties are described : alomairia, 
Fruh, with the ordinary white band shaded greyish brown ; denticvlata, 
Fruh, is a female with dentate wings. 

(37) . The Burmese race of the Javan Oerydua aymethua, Cr, is called 
diopeithea, Fruh. 
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OKSORIPTION OP A NEW SNAKE OP THE GENUS 
OONTIA, B. & G,, FROM PERSIA. 

BY G, A. Boulenoer. 

CONTIA COISDONI, Sp. n. 

Rostral broader than deep, the portion visible fix)m above 
measuring about one-third its distance from the frontal ; sutui’e 
between the internasals a little shoiiier than that between the 
prfasrontalB ; frontal one and a half to one and two thirds as long 
as broad, not much broader than the supraoculai*, as long as its 
distance from the end of the snout, shorter than the parietals ; nasal 
undivided ; loreal small, as long as deep ; one prasocular ; two post- 
oculars 3 temporals 1 + 2 ; seven upper labials, third and fourth 
entering the eye ; four lower labials in contact with the anterior 
chin-shields, which ai^ longer than the posterior; chin-shields, 
of both pairs in contact with each other. Scales smooth, in 17 
rows. Ventrals 169-178; anal divided; subcaudals 69-75. Pale 
bi*own above, with small blackish spots, forming narrow crossbars, 
continuous or intennipted and alternating on the back; white 
beneath. 

Total length 520 mm. ; tail 145. 

Two specimens, male (V. 169; C. 75) and lemale (V. 173; (’ 
69), from Shiraz, presented by Lt.-Col. neV, Condon to the Bom- 
bay Natural History Society's Museum. The male is now in 
British Museum.^ 

This species is allied to Contia fasciata, Jan, and V, hrevkavda 
Nikolsky, both of which are known from Persia. The scale 
formula alone enables one to distinguish the three snakes : — 

C. condoni. Sc. 17; V. 169-173; C. 69-75. 

O.fasciata. „ 15; „ 158-171; „ 48-62, 

C. hrevicavda, „ 15; „ 158-168; „ 38-41, 


* The Bpeoimens hare been killed in a very ron^h manner and are, therefore, 
unfortunately, in an unaatiafaotory condition. 
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BOMBAY NATURAL HISTORY SOCIETY’S 
MAMMAL SURVEY OF INDIA, BURMA AND CEYLON 
Report No* 30, Dekhan, Poona District. 

BY R. C. Wroughton and Winifred M. Davidson. 

Coia.EOTiON No. 30. 

Locality Dekhan. 

Date ... ... January to May, 1918. 

Collected by ... ... Capt. Philip Gosse, r.a.m.c. 

Barlibr Reports : — . . For previous reports, see Vol. XXV.^ 

p. 472, 1918. 

Captain Philip Gosae, r.a.m.c., has presented to the Mammal 
Survey a collection of 250 mammal specimens got together by him 
during a short tour of service in India. The specimens are from 
two distinct localities, and we propose to deal with them in two 
separate Reports. 

Somewhat the larger half of the specimens, 137 altogether, are 
from the Dekhan (i.e., from Poona and the neighbourhood) ; and 
these are dealt with in the present Report. 

The collection comprises 31 forms distributed over 23 genera. 

As was to be expected, there are, with the exception of a hitherto 
unknown FnnambuluSy and a new form of Wrinkle-lipped Bat, 
no strikingly new forms, nor even forms new to the Mammal 
Survey list ; bub as linking up the Bast Ehandesh and Satara 
(Koyna Valley) collections this collection is of considerable interest. 

From the point of view of distribution the capture of Felie 
ruhiginosa at Khandalla is a great surprise, for hitherto it has not 
been found North of Dharwar. 

The following is a detailed list of the specimens on the same 
lines as in former ReportSr except that we have omitted the refer- 
ences to former Reports, as these are easily traceable from the 
Summary recently published in this Journal. 

(1) Pteropus gioantbus 01G4NTBU8, Bruun. 

The Indian Flying-Foa.^ 

(Synonymy in No, 2.) 

Poona, (S 2. 

** Common, feeding at night on certain trees. Shot feeding on Pepal 
tree."~P. O. 

(2) Oynoptbbos sphinx sphinx, VahU 
The Common Flantain^BaU 
(Synonymy in No. 6.) 

Poona $ 1. 

While in verandah at Sassoon Hospital the large bat 1 have seen three 
or four times during the month flitted in. Rushed for net; when I got 
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b«ok it WM hooked up on centre rafter* Got it and nearly broke the 
electric light with same stroke.”--* P. G. 

(8) Pm8TRBriX.ts mimos^ Wrought* 

The Common Jhoarf Pijfn$iref, 

(Synonymy in No. 1.) 

Poona, 

No. 58. ''Shot while hatitking over xitiUah oiie*mile above Wanowri. 

No. 288. " Shot flying about our compound.” — P. G. 

(4) PiFisTBBirLUS OOEOMANDBA, Gray. 

The Common Indian Pipiotrel, 

(Synonymy in No. 5.) 

Poona, <f 7 ; $1. 

Two of these specimens are indicated by Capt. Gosse as having been 
taken in the Sassoon Hospital. No. 76 had " many red ticks.” 

(6) SCOTOPHILUS WBOUOHTONI, Thos. 

The Leaser Indian Seotophil, 

(Sjmonymy in No. 1 .) 

Poona, cf 5 ; $ 2 ; P 2. 

" ^ommon.”— H. G. 

(6) SooTOPRiXiUS KUHLi, Leacb. 

The YelUm Scotoj^iL 
(Synonymy in No. 1.) 

Poona, <J 2. 

(7) Tadabida Gossbi, Wroughton. 

Qosse^s Thick^tailed Wrinkledip, 

1891. NyeUnomns trayata, Blanford. Mamm. No. 224» 

1918. Tadarida gosaei, Wroughton, J.B.N.H.S., XXVI, 788. 

Poona, (} 4; $ 2. 

From Sassoon Hospital. 

"They have a very strong, musty scent. Very loud shrill squeak when 
pairing, or when caught by me, in daytime. Also squeak in pairs in day- 
time, behind the chiou.” — P. G. 

(8) Paohtuba pbbbottstx, Duvem. 

The Indian Bi^my Shrew. 

(Synonymy in No, 4.) 

Poona, $ 1. 

" Caught with dieese bait among stones.”—*?. G. 

(9) Paohtuba blahpobdi, J. And. 

Blanford^s MnskJShrew. 

Poona, 4 j $ 8 ; P 2. 

Khandalla, cf 8 ; 4. 

The specimens constituting this very uniform series are topotypes of 
Dr. J. Anderson^s bhnfordi^ and undoubtedly represent that species. 
' Whether the name will stand; however, only further research will show : it 
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ii here used provhionaliy until the confusion in whioh this diflicult genus 
at present remains has been reduced to order. Meanwhile it is noticeable 
that Ca^t. Gosse’s specimens agree in every detail as to proportions and 
coloration with tlie original description. J. A. S. B., xlvi., pt. 2, p. 209. 

** Common in and around bungalow.*^ 

** No. 8. Caught with dead bird, in bungalow. Three inguinal mammm. 
Nos. 17 and 46. Caught with meat in house, and in a field, respectively. 
Nos. 31 and 60. Caught with cheese, in compound, and amongst rocks on 
mountain side, respectively. No. 108. Caught in jungle. Testes pale 
green colour.**— P. G. 

(10) FejCiIs affinis, Gray. 

• The Jungle Cat. 

(Synonymy in No. 1.) 

Poona, ^ 1 (skull only). 

(11) Fklis RUBiaiKORA, Gooff. 

The Ruity Spotted Cat. 

(Synonymy in No. 6.) 

Khandalla, <S 1. 

Trapped in ravine below cemetery. Iris pale gold.*’--P. G. 

(W) Paradoxxjrus nioeb, Desm. 

The Southern Toddy Cat. 

(Synonymy in No. 6.) 

Poona, cJ 3, (one imm.) 

With regard to No. 96 of the collection, a specimen covered uith mange, 
Captain Gosse supplies the following note : — 

Caught in gin by Kerudin (my boy) last night in niiUali behind 2, 
Victoria Road, Poona. ^ Dm * calls it a 'biju, * which is Hindustani for 
ratel. He also says it is sometimes called * ood-bilaou *, Hindustani for an 
otter. He explains its want of hair by the fact that it lives on dead men, 
and that this so heats the blood that its hair falls out I *’ — P. G. 

(Apparently some confusion had arisen in the mind of Kerudin between 
this animal and the ratel, Mellivora indica. The common vernacular name 
of the present animal is of course manuri.**) 

(13) Munqos MtTiruo mosbbns, Wrought. 

The Common Dekhan Mungooee. 

1916. Mungo9 mungo meerene, Wroughton. Journ., B. N. H. S., Vol. 
XXIV, p. 62. 

Poona, cf 1* 

Lived in cactus hedge near bungalow.” — P. G. 

(14) Munoos sMiTuz, Gray. 

The Ruddy Mungooee. 

(Synonymy in No. 7.) 

Khandalla, d 

** Ivis yellowish brown with tinge of red.”— P. G. 
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(15) Oavis iNDXotxs KOLA, Wrought. 

[TAe P^ta Indian Jackals 

1916. CanU indicM hda, Wroughton. Joum., B. N. H. S., VoU XXIV 
p. 650. 

Poona, ? 1. 

(16) FuNAMBUitrs PBKNAMTi BBNKAKTi, Wrought. 

The C(mm<m Banyan Squirrel, 

(Sjmonymy in No. 1.) 

Poona, cT 2, $ 8. 

** Very common. Caught among paim-treet on Mutha Canal Bank. 

No, 246. Mammad two paira inguinal.” — P. G. 

(17) Fubambulits tuomasIi Wrought, and Dav# 

Thema$*$ Forest Squirrel. 

1919. Funambulue ihomaai, Wroughton and Davidson* Journ., B. N. 
H, 8., Vol. XXVI, p. 729. 

. Khandalla, 2, $ 8. 

“ No. 101. Pregnant. Two in utero. 

*'No. 107. SuoUing. Two mammsB in groin. This specimen was singing 
when shot.”— P. G. 

(18) Tatbra iKoiOA, Hardw# 

The Common Antelope^Rat, 

(Synonymy in No. 1 .) 

Poona, 4, $ 4. 

In cactus and rocks by a pond. 

Caught with rhodium.” — P, G. 

(19) VandbIiBUbia olbbagba olbbacba, Benn. 

The Commofi Indian Tree-Mouse, 

(Synonymy in No. 2.) 

Poona, d 3, $ 2. 

This is the first series taken under the Survey from the locality of 
Bennett’s type. 

** No. 18. Trapped with chapatti and rhodium in banyan tree. 

** Nos. 19 and 41. Caught in banyan tree. 

**No. 24. By millet field. 

'*No. 30. Caught with cheese on ground in garden. Strong ^mus’ 
ioent.”-«P. G. 


(20) Mus UBBABVS, Hodgs. 

The Indian Houee-mouee. 

1845. Mue urbanue, Hodgson, A. M. N. H., xv., p. 269* 

1845. Mue dubiue, Hodgson,^ ibid. p. 268. 

3891. JIfiis eiMCiriiis, Blanford. Mammalia, No. 282. 

Poona, d S ; $ 2. 

Mr. Oldfield Thomas hM pointed that the name dubiue, hitherto used for 
this species in these reports, is not available, being antedated. Fisoher 
(Syn. Mamm. p. 236, 1829), applies it to a Paraguay mouse described, but 
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not named hy Brants in his ** Muisen**^ p. 186. Hodgson's urbanui must 
therefore be revived for the common oohraceous-bellied house-mice^ as the 
next oldest available name. 

'*Nos. 78, 83 and 49, Caught in bungalow. No. 28 with cheese. 

“ Nos. 78 and 79. Caught in nullah behind bungalow.’’ — P. G. 

(21) Lbooada BOODtJQA, Gray» 

The Indian Field'-mouie. 

(Synonymy in No. 1.) 

Poona, 6 ; J 1 ; ? 2. 

Khandalla, 9 2 ; P 1. 

Common. 

^*Nos. 10, 11 and 26. Caught with ohapatti bait in and near millet 
Held. 

No. 20. Caught in bank with choose.*’ — P. G. 

(22) Lbgadilla platythhix, Been. 

The Dekhan Leggad. 

(Synonymy in No. 1.) 

Poona, cf 2 ; P 1. 

Khandalla, c} 2 ; $ 8 ; P 1. 

No. 64. Caught with chapatti bait. 

No. 102. Parasites under skin of head. 

“ No. 110. Pregnant. Six small embryos.” — P. G. 

Capt. Gosse further records that the strong smell of ‘‘mouse” per- 
ceptible in No. 113 was absent in No. 23. 

(23) Rattus rattub buvbsoxns. Gray. 

The Indian HotiM-raf. 

(Synonymy in No. 1.) 

Poona, <y 4 ; 9 1 ; P 1. 

Mr. Hinton in his recently published monograph of the Rattue rattue 
group ( J. B. N. H, S., XXVI, p. 69, 1918) has restricted the sub-specific 
name rufeeoene to the shorter-tailed variety of the rufous backed, rusty 
bellied rats commensal with man. 

“ Common in houses. 

“ Nos. 2 and 3. From plague-infected house. 

“ No. 9. Caught with dead bird for bait in skinning room. 

“ Nos, 36, 30 and 89. Trapped in bank of dry nullah away from houses. 
The first was caught with cheese and chapatti. It shows no staining by 
purple cactus juice.” — ^P. G. 

(24) Raxtus battus aluxandbinus, Geoff. 

The Egyptian Houee-rat, 

1812. Mu$ alexandrinua, Geoffroy, Descr. d’Bgypt. II, p. 783. Atlas 

pi. V., fig. 1. 

1891. MWi raf fas, Blanford. Mammalia, No. 272. 

Poona, <J 3; 5 1. 

In his above mentioned study of the Rattue rattue group, Mr, Hinton 
accepts Geofflroy’s alexandrinue for the grey-bellied gray or brown house- 

18 
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F<mr <ml of tlio fite «dult specimonif show the white oeete mark " 
on the loreheadi ihowliig that they repreient the Mos brahminioue ** form 
of Maj. R. B. Lloyd) t.M.ik 

(2d) Ratius BLAK 70 BDX) Thoe, 

The White-tailed Bat, 

(Synonymy in No. 2.) 

Khandalla) cf 4 ; $ 2. 

^'No. d6. Oanght with ohapatti amongst some rooks on side of 
mountain. 

No. 108. Caught at foot of big tree. 

^ No, 111. Trapped on bank of mountain torrent. 

No. 112. Mammee *. one pair in each groin, one small in axillie. Four 
large embryos in utero. 

No. 116. Trapped with cheese, ohapatti and aniseed, on ledges of rock 
in nullah.'* — ^P. G. 

(26) Millabdia MBI.TAPA MBLTADA, Gray. 

The Dekhan Metad, 

(Synonymy in No. 1.) 

Poona, ^ 8 $ F 2. 

(27) Golukda BLLioTi, Gray. 

The Common Bueh Bat, 

(Synonymy in No. 1.) 

Poona, 9 1| ? 1 juv* 

(28) Gunomys kok, Gray. 

The Common Mole-rat, 

(Synonymy in No. 1.) 

Poona, <J 1. 

No. 14. Among oaotus and rooks, by a pond near bungalow. Bait : 
ohapatti and oil of rhodium. Skin fairly tough.*’ — P. G. 

(29) Lbpus kiobxoollis, Cuv. 

The South Indian Hare, 

(Synonymy in No. 5.) 

Poona, cf 1 ; P 1. 

KhandaUa, $ 1. 

(80) Mosobiola hbminna, Brxl. 

The Indian Chevrotain, 

(Synonymy in No. 6.) 

KhandaUa, d I \ $ 1 ; F 1 (skuU only). 

** Shot with bow and arrow. The female suckling ; two mammse. ~P« G. 
(31) Sue obxetatus, Wagn* 

The Indian Wijld J^. 

(Synonymy in No. 8.) 

KhandaUa, F 1 (sknll only). 
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Report No. 31, Nilgiris. 

BY R. C, Wroughton and Winifred M. Davidson. 

Collection No. 31. 

Locality Nilgiris. 

Date ... ... June-Jaly, 1918. 

Made by Capt. P. Gosse, r.a.m.c. 

Sarlikb RapoBTs ... For previous reports, soe Vol. XXV.i 

p. 472. 1918. 

The major part of Capt. Gosse’s collection was dealt with in 
the last Report, the balance here discussed was made in the Nilgiris 
during June and July, 1918, and considering the very short time 
available seems to be fairly representative. It is to be hoped that 
when the Survey collecting parties are reorganised a farther 
investigation of this area may be made, as it promises to be very 
interesting. 

Capt. Gosae’s collection here amounted to only 113 specimens, 
representing 28 forms in 22 Genera. 

A Funambulus from Kotagiri proves to be new, otherwise the 
retaking of Leggada famvila is the most striking result of the 
collection. This species was originally taken by Mr. Charles Gray 
at Coonoor, in 1897, and was described by Bonhote in this Journal 
(Vol. XII, p. 99, 1899) and has since been known only by the 
type specimen. 

The following is a detailed list of the specimens : — 

(1) Maoaoa sinioa, L. 

The Bonnet Macaque. 

(Synonymy in No. 6.) 

Kotagiri, d L $ !• 

These specimens were shot together, close to bungalow, Rookery 
Estate.” 

(2) PiFisxBBLLus ooROMANDBA, Gray. 

The Common Indian Pipietrel. 

(Synonymy in No. 5.) 

Kotagiri, d 1^ $ 2. 

(8) SooTOPHJLUS KUBLi, Leach. 

The Common Yellow Bat. 

- (Synonymy in No. 1.) 

Kotagiri, d If P 2. 

(4) Facbtuba, sp. 

Muek-Shrew$. 

Ootaoamundf d 12, $ 7. 
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** Noi. 143 and SOO^ Caught (raipeoiiyely) in Highbury Houses Ootaca* 
mund, and in my bedroom at Uia Blue MoanMn Hoteli Kotagiri. 

Nos. 208 and 209. Mammce five pairs^ three peotorali two inguinal.' 
-P. G. 

(20) Lkogada fabcula, Bonh. 

TAs Nil^n Wiid Mouse. 

1899. Mus/amulus, Boujiote« Journ.^ B. N, H. VoL XU, p. 99. 

Ootacamundi $ 1. 

Ooonoor, d 1* 

The re-taking, alter an interval of over twenty years, of Legyada famulu 
hitherto known only by the type in the British Museum, is, as noted in our 
Introduction, of much interest in the history of Indian mammalogy. The 
two specimens collected by Captain Gosse agree absolutely with the type 
and with Bonhote’s description and plate. They show the outstanding 
character of long, soft, dense fur. The colour above is a very dark brown 
sprinkled with a coppery tinge, and hardly lighter below, with a wash of 
oohraceous, having no very sharp line of demarcation from the dorsal 
colour. The hands and feet are dark brown, and the tail coloured like the 
back, but slightly lighter below. Captain Gosse's record, printed below, of 
the number of mammie of the female adds to our knowledge of the species, 
as the type specimen is presumably a male. 

Mr. Thomas, in his recent revision of the Indian mice (J. B. N. H. S., 
Vol. XXVI, p. 417, 1919), has revived Leggada for the longer-muzded form, 
essentially Jungle mice, into which group this species naturally falls. 

No. 127. Caught in evergreen jungle in glen below Hatherly Cottage. 
Mammte three pairs, two inguinal, one axillary.” — P. G. 

(21) Lbooada booouoa, Gray. 

The Indian Wild Mouse. 

(Synonymy in No. 1.) 

Ootacamund, P 1. 

Kotagirii cf P I. 

Ooonoor, 2. 

No. 129. From clearing in evergreen jungle,” — P. G. 

(22) LlOGAniXiLA ORAKAMI, Ryl. 

The Lesser Coorg Leggad, 

(Synonymy in No. 11.) 

Kotagiri, 13 1. 

(23) Rattus kattus wroitohtomi, Hint, 

^ The Nilgiri Tree^Mat. 

1019. Battus rattus wroughtoni, Hinton, Joum,, B. N, H. S., VoLXXVL. 
p. 384. 

Ootacamund, d' li $ 

Kotagiri, 3 1 

Mr, Hinton has, in the monograph above referred to, given tihe name of 
wr(mght<mi to the white-bellied wild rats of the Nilgiris, 
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128. Amoug big rooksi evergreoa jungle. Mamma), three pairs 
inguinal, one axillary. 

” Ko. 148. Caught in Highbury House. Very wasted and thin. 

No. 197. Large vaginal orifioe quite separate from urethral.” — P. G. 

(24) Rattus RATTfJS BUFBBCiflNs, Gray. 

The Indian House-Rat, 

(Synonymy in No. 1.) 

Ootaoamund, 6 1« 

Kotagiri, 1. 

No, 164. Parasites in spirits : very rapid runners.” — P. G. 

(25) MilIiAkoia meltada melxada, Gray. 

The Dekhan Met ad. 

(Synonymy in No. 1.) 

Ootaoamund, 0, $ 3. 

Coonoor, P 1, (skull only). 

** Caught in bank. This species is always verminous — see speoimens in 
spirits. They bleed freely from trap-wound.” — P. G. 

(26) Gunomvs kok, Gray, 

The Common Mole-Rat. 

(Synonymy in No. 1.) 

Ootaoamund, 1, $ 1. 

Kotagiri, $ 1. 

Coonoor, P 1, (juv,), 

” No. 190. Caught in garden at mouth of large burrow in soft earth. 
Bait, bread.”— P. G. 

(27) Lbpuh NioBicoLLis, Cuv. 

The iSouM Indian Rare, 

(Synonymy in No, 6.) 

Kotagiri, $ 1. 

(28) Bibos oaubub oaukus, H. Sm. 

The Common Gaur, 

(Synonymy in No, 6.) 

Kotagiri, d 1, (skull only). 
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PROGRESS OP THE MAMMAL SURVEY, 

1 % was decided by the Oommittee in March 1919 to proceed with the Mam* 
mal Survey aa soon as collectors and additional funds could be obtained. 

Mr. 0. A. Orump was unable to return to India owing to hit having been 
wounded in France and Lt. G. 0. Shortridge not being available at present 
the Society engaged Mr. H. W. Wells to come out as a collector. 

Mr. Wells arrived in India in September 1919 and proceeded at once to 
Assam, which province it is particularly desirable should be worked next. 
Mr. Wells went first to Margherita and thence to Sadiya and although he 
reports the jungle as too thick at present to do much trapping, it is hoped 
that before long, conditions will improve. It is requested that all mem« 
bers in Assam will try and help our collector. The Society has already to 
thank the following members and others for their promises of assistance to 
Mr. WelU;— 

The Hon’ble Sir Beatson* Bell, x.c.i.x., o.s.i., Chief Commissioner, Assam. 

Mr. H. B. P. Gill, Caohar, Assam. 

Mr. A. J. W. Milroy, i.o.s., Gauhati, Assam. 

Capt. G. A. Nevill, fiaUpara, Assam. 

Mr. H. B. Cooper, Margherita, Assam. 

Mr. A. Locket, Jorhat, Assam. 

Mr. H. O'. Allan, Darrang Game Association, Tezpur. 

Mrs. F. B. Jacksou, Tura, Garo Hills, Assam. 

Mr. A. M, Primrose, Kalliani, Assam. 

Mr. L. Bishop, Badlipar, Assam. 

If sufficient funds are available it is hoped to bring out shortly a second 
collector so that the Survey can be more quickly finished. 

The following additional subscriptions have been received since the list 
published at page 666 of this Volume (May 1919) : — 


Names. 

Amount. 




Hs. 

a. 

P- 

Amount previously acknowledged in Journal No. 2, Vol. 




XXVI 



12,964 

1 

1 

Boalth, V. H 



16 

0 

0 

Brown, G. . . 



10 

0 

0 

Comber, B 



1,000 

0 

0 

Central Provinces Government 



2,600 

0 

0 

Bvuu, Lt.-0ol. W. H 



60 

0 

0 

Gaye, W. 



10 

0 

0 

Gharpurey, Major K. G 



50 

0 

0 

Heath, B. H. . . 



8 

8 

0 

Ingoldby, Capt. C. M. 



30 

0 

0 

Inman, Major H. M. 



10 

0 

0 

Millard, W. 8. 



1,000 

0 

0 

Mackwood, F. M 



100 

0 

0 

Napier, A. G. F. 



10 

0 

0 

Porbandar, H. H. The Maharaja Bana Saheb 



260 

0 

0 

Swithinbank, Mrs. D. 



30 

0 

0 

Triggt, Bernard 



20 

0 

0 

Watson, Lt.-Col. H. U 



10 

4 

0 

Whistler, H. 



10 

0 

0 

Interest credited by Bank on Current Ac* 

Bs. a. 

P* 

Ra. 18,073 13 

1 

count up to 8Qth June 1919 

80 15 

0 




Interest on Bombay Port Trust Bonds np 






to the end of December 1919 

98 12 

JO 

124 11 

0 




Bs. 18,198 

8 

1 


Since May 1918 the Bxpenditure amounts to Bs. 6,000-l2<*0 leaving a 
b^ance in Imnd of Bs. 12,197*12-^1. 
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OBITUARY NOTICES. 

F. HANNYNGTON, I.O.S. 

Frank Hannyngton was the youngest son of the late Mr. John Child 
Hannyngton, a Madras Civilian^ who for a long time was Judge of Salem 
and spent the last 15 years of his service as Resident in Travancore. He 
was well known as “ Curly” to the oarsmen of Trinity College, Dublin^ 
where he became Captain of the boats. From Dublin he went to Wrongs 
to prepare for the I. 0. S. examination, which he passed in 1807, returning 
subsequently to Trinity College for his yearns probation. At Wren^s and in 
later life he was known as the ** Bishop Like many Irishmen he was a 
great lepper and one of his accomplishments was to kick a top hat held at 
arm’s length over the head. 

Hannyngton started his service in India on .January iJOth, 1899, as Asst. 
Collector and Magistrate, South A root. During the early part of his career 
he served at Tinnevelly, Malabar, Madras and Ootacamund putting 
in some time as Private Secretary to H. E. tho Oovomor. In 19U6 he went 
into the Postal Department and was successively Postmaster-Ceneral of 
tho Punjab, the United Provinces and Bengal. In 1912 he reverted to the 
Madras Government being put on special duty in Madras and in the same 
year he was appointed Commissioner of Coorg which post ho hold up till the 
end of 1918 when he was transferred to Bollary. In March he wont on leave 
and on his way home died in B<imbay early in April 1919. 

Hannpigton was always deeply interested in Natural History and in 
1897, when at Naini Tal, took up butterfly collecting, to which pursuit he 
devoted most of his spare time. Ho made a very fine collection of the 
butterflies of Knmauii regarding which be published a paper in tho Journal 
(XX p. 181 871) : in this he described a now Zepht/ms under the name of 

tnloka^ which afterwards proved to be a form of Z(yhym» $yia. Later he 
jmblishod notes on tho life history of VanpsBa indica and cmchmirefisu and 
of Pa^nlio ramna^ also notes on tho distribution of Lethe kama ek\\(\ Euthalia 
patala. While P. M. G. of Bengal, he sent collectors up tho Cliumbi valley 
and secured a now Pamamus, which Mr. Avinolf has named hannynytfmi 
(T. E. S, 1915, p. 351). In Coorg ho again made a most complete collec- 
tion of the local butterflies and x>ublished a note on them in tho Journal 
(XXIV, p. 578), Amongst tho butterflies he caj)turod in Coorg were a most 
iuterosting series of Mycalesin^ which have not yot been worked out, 

Hannyiigton’e death was a blow to all his friends ; ho was ” one of the 
very best.” He joined the Society in 1908 and became a member of the 
Committee in 1918, He had great hopes of succneding to his father’s job 
of Resident iu Travancore and working out the butterflies in that province , 
which are not as well known as they should be. 

He marriod iu 1905, Maisie, daughter of Col. Forbes. 

E. V. ELLIS, I.F.S. 

Amongst the numerous young men that have fallen during tho war is 
K. V. Ellis of tho Bunnab Forests. He was an ardent entomologist and 
would have made a great name had he lived. He started collecting about 
1012 and had done tremendous execution amongst the butterflies of 
Burmah. In Vol. XXV, p. 104 of the Journal, he wrote a very comprehen- 
sive note regarding the butterflies of the Tharrawaddy and Pegu Yoma, 
while in Vol. XXIII, p. 586, he described a new Penthema under the name 
yoma. He had made several trips into the Shan States and May my o, etc., 
and had added the very interesting MandaHnia regaiia to the Burmese 
butterfly list. He had aUo visited the little known Coco Islands, North of the 
Andanians, finding the fauna, etc., in all respects Andamanese. Butterfly 
oolleotors of the ]^lis type are vpry rare and his loss is a very serious one. 
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MISOBLLANBOUS NOTES. 

No. I.^LAfiOB KASHMIE STAG HEAD (CJHIiVUS 
CASHMlMIANUh). 

The enclosed photograph measurements of a Kashmir Stag (Cervue 
cashfHirianui) may be of interest to some of your readers. The horns were 
measured by Major Wigram,K, O. S. Borderers, the Secretary, Game 
Preservation Department, Kashmir State. 

Length — ^left 48, right 51 J inches. 

Girth — 6^ inches. 

Tip to tip — 21 inches. 

Outside spread — 41 J inches. 

Points — 6+5 *=11 inches. 



The stag was shot in one of the side nullahs of the Liddar Valley 
within a day^s march of Bijhehare, and was well-known locally^ as he 
used to stay at one or other of the lower valleys annually, when driven 
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down by the snow* He was very wily as had been fired at and missed 
several times and was believed by the local villagers to bo invulnerable 
owing to his being possessed by a protecting tihaitan'' 

The head is the largest that has been shot in Kashmir for some years 
past. There is, 1 believe^ one larger head in Rowland Wards Record of 
Large Game. 

0. GILBERT ROGERS, 

Chief Ookshkvatob of Fobests, Bxtbma. 

Maybtyo, Upper Bt7bma, 
nth Auffust 1919. 

[According to Rowland Ward's Records of Big Game ‘ The finest pair of antlers ap 
pears to be one given by Raja .Gulab Singh, many years ago to Colonel King, then 
Commanding the 14th Uuasars, at whose death they passed to Captaini^rottyjohn of the 
same regiment. What became of those antlers Mr. A. 0. Hume, who measured them 
in Meerut in 1852 or 1853, could not ascertain. The record stands, R. 52, L. 53i, 
measured along the curve inside. Giiih 10 inches at bxirr, and 7 half-way between 
hei and tresiincs. They were a wido branching, hymmelrioal j)air.** 

Mr. 0. Gilbert Roger's bead appears to come next to this head, the first given in 
Ward's list hning one belonging to Mr. K. 8. Laurie, shot in the Liddar Valley 
and measuring as fallows : — 

Length on outside curve 48}'^ 

Oircumferonce between boz and trez . . 7^'^ 

Tip to tip 14^' 

Widest inside 33'' 

Points 7+5 

Eub.] 


No. 11.— POUOUPINK’S METHOD OF ATTACK. 

1 have boon very much intorestod by the recent correspondence as to tlm 
methods employed by Porcupines for using their quills either in ofi'ence or 
defence, and as 1 have had practical and painful experience of their 
mothodb 1 would like to state what 1 know on this subject. In February 
1918, ill Mesopotamia, while in camp near Samarra on the R. Tigris, 1 had 
the good fortune to <lig out a couple of adult PorciipiueB from their earth 
amidst some ancient ruins. 

I did not actually see the animals dug out, as it took the best part of 
a day for a couple of dozen men at least to accomplish the task, but when 
they eventually cornered the creatures it was only with the aid of numerous 
garments and pieces of clothing that they could capture them — and from 
the state of some of the clothing that I saw , the Porcupines seem to have 
put up a good fight. 

When 1 saw the animals in the evening, they had leather collars round 
their necks and wore fastened to stout stakes driven into the ground and 
appeared rather dazed and very frightened. 

I was standing a few feet from one of them talking to a youngster who 
had been instrumental in their capture, when I suddenly received a terrific 
blow on my shin which all but knocked me over. 

It was exactly as if I had been dealt a severe blow with a pick helve 
or stout wooden cudgel— and fortunately for mo 1 was wearing thick putties 
and riding breeches, and two pairs of socks at the time, but even then a few 
of the animals’ quills penetrated nearly half-an-inoh into my leg and for a 
short while the pain was agonizing. 

For many days my leg was very stiff and sore and 1 carried a large bruise 
for over a fortnight to remind me of the incident. 
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Wlukt had happened was thii— the Poroupine had suddenly launched 
itaell backwards with incredible speed and hurled its hindquarters against 
my legs, and as tiie beast, when dead, weighed over 25 lbs., the resultant 
sh^k was no joke. 

Kow just almve the tail extremity the Poroupine has a small compact 
bunch of stout white quills a few inches only in length aud it was with 
these, backed up by the speed and weight of its body, that it had given me 
such a terrific blow. 

These little quills looking almost like a bunch of toothpicks, though 
they are of course extremely solid and strong, appear to me to be the real 
offensive and defensive weapons of the Porcupine. 

They do not come out easily, but make a powerful impression on the 
mark they strike — while if the object aimed at as a 4arge one, many of the 
longer quills also take effect and these, not being so firmly fixed into the 
creature’s skin come out and remain embedded in the victim, which pro* 
bably gives rise to the stories that the Porcupine uses its long quills mainly 
for use on its enemies and also that it can throw its quills several feet. 

The creature's movements on such occasions are so swift that probably 
it is hardly noticed that it has closed with its enemy and then resumed its 
original* position. 

As far as I can remember, this bunch of small quills is situated just above 
the rattles of the tail. 

I wonder if any of your readers have had a similar experience, or ha\e 
ever heard of such a case. 

Keepers Zoological Gardens would probably know quite a lot about 
the ways anil methods of offence and defence adopted by these annuals. 

0. II. S. PITMAN. 

C/o Gbikdlay anjd Oo., 

AuyuHt 1919. 

No. 111.— PORCUPINE’S METHOD OF ATTACK. 

Lt.-Ool. R. Tiight's Note on Porcupines on page (306 of Vol. XXVI, 
No. 2, of the Journal afforded very intorosting reading , and also causes 
me considerable surprise. 1 have several times seen porcupines attacking 
dogs ; and 1 have also seen a tame poroupine playfully attacking its oh net 
— much to the owner's discomfiture 1 In either case the porcupine's 
method of attack was to turn completely round, and mn bachvards at the 
object of its attack. In the case of the dogs, the porcupines ran back- 
wards at them (when at close quarters), left a few quills iu thefn ; an(t 
then advanced forward a few paces and waited for the doya to advance, 
which, needless to say, tliey did not do. 

In one case a porcupine was being chased by one of my dogs and sud- 
denly stopped, with all its quills'elevated, and to my horror 1 saw the dog 
leap right on fK>p of the porcupine ! The porcupine then went on its way, 
leaving the dog riddled with quills. 

I have never seen or hoard of a porcupine being able t^^turn its quills 
forward over its head and in fact 1 have freqiiently raided the quills of 
porcupines 1 have shot and have not been able to turn them beyond a 
vertical position. 

Lt««0ol. Light's note causes me to surmise that the porcupines up North 
are of a different species — as they seem to be possessed with larger powers 
of raising their quills and in their mode of attack. 

RANDOLPH 0. MORRIS. 

Hoxnamoiti, Attikan, P. O., 

Mysore, 30M July 1919. 
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No. IV —CARACAL {FJSIIS CABACAL) AND HUNTING LEOPARD 
{CYNAELUJRUS JUBATVS) IN MIRZAPUR, U. P. 

Tho following notes on two uncommon mammals in Mirzapur District 
may perhaps be of intorest in connection with tho Survey. 

On 28th December 1912, during a sambhar beat in li;fht jungle about 25 
miles S. of the Ganges, a small animal that I did not recognize came out at 
very close range. 1 blew a largo piece of its back away with a 500 Express 
but it made off and took refuge in a small nala where it was shortly after- 
wards despatched with a shot gun. It proved to be a female lynx (F, 
caracal). My measurement made it .*14 itichos long (body 27 and tail 7) 
apparently a rather small example. Unfortunately the only memento I 
have of it are tho claws, as shortly after I got the head mounted it was des- 
troyed in a bungalow lire. This is considered locally a distinctly rare 
animal. I saw notlong agoin tho possossion of a friend a very fine skin 
of a cheetah {C.Juhalttn) that had been killed in 1916 by villagers about 30 
miles youth of Mirzapur, which is on tho Gangeh near Benares. 1 think 
about 6 have been obtained in tho last 25 years, one being shot while it 
was in tl\f* act of stalking a narabhar. Tho one whose skin I saw had been 
killed in tho neighbourhood of a grassy plain which held some Black buck. 

Luckkow, lOf/t 1919. G. O. ALLEN, i.e.s. 

[Mr. Allen’s note on the hunting leopard is most inlort^sting as very little is 
known about the disti ibution of this animal in India. The distnbution of the 
hunting leopard in India, according to tho latest books on Natural History is not 
correct and wo would urge members to send in any inforina+ion th<y have on the 
subject. Notes on old and recent records of hunting leopards would bo most 
valuable. Wo have boon for some time collecting old records and hope shortly to 
publish them. It is advisable when writing of this animal to call it tho 1 anting 
leopanl and not the choeta, a name used m many parts for the leopard or panther, 
Felifi pa)dv8. — E»s.] 


No. V.— FIELD RATS IN THE DECCAN JN 1879. 

1 notice iu the last number of the Journal an interesting note on the 
probability of a rat plague in India followiug the famine prevailing last 
winter. 

I served in tho Sholapur District in 1879 and remember writing long 
reports dealing with the rats and no doubt other officers did the same and 
probably much information might be obtained from the Bombay Secretariat 
for the years 1879 and 1881. Govemraont gave in 1879 rewards for killing 
rath, I think, a rupee per hundred. These were paid by the village oiffeers 
of the big villages and were paid between (I think) 4 and 6 p.m. As a check 
on the payments, 1 used to ride over and appear unexpectedly about 4 
and make the payments for tho day in different villages. If the number of 
rats brought in was about the average it showed there was not much fraud, 
but when tae payments were greatly above the day sample one knew 
something was wrong. 

It gave one much information as to the various rats which were doing the 
damage— and when one examined the rats any woman brought for reward 
one could pretty well guess the type of village she came from. In the dry 
hilly villages these were almost aU Indian Gerbilles ; in the bagait villages 
they were the kok ” rat but tho most destructive in that part were one or 
two species of spiny mice or rats. 

The numbers of rats caused an immense increase in birds of prey. Nests 
of AgvUa tindhiam and Elantu camdeut being found everywhere and the 
birds already commencing to build before the young left their present nest. 
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We ottioiale enoonraged the payment# of reward# though I doubt if 
it did good except in giving a livelihood to people who might otherwiae have 
etarven. The only caste# that ate the rat# were Mang# and Pardi# and they 
kepi fat and flourishing while the other poorer classes were in wretched 
condition. The rat# continued in enormou# numbers till the first rains 
which were heavy, and in the heavy black soil country thousands were 
drowned. 

The rat# seemed then to become diseased and died off very fast. I think 
they wore troubled by a pale reddish brown tick but it is now a matter of 40 
years ago and one does not remember all details. 

I think the records in the Secretariat would give much information. 

Oastlk DouqiiAs, Scotland, J. DAVIDSON (latr i. c, s.). 

August 1910. 

No. VI.— NOTE ON THE EGGS OF PRINIA IhORNATA, 

THE INDIAN WHEN- WARBLER. 

Hume iu his Nests and Eggs of Indian Birds, 2nd Edition (Oates), page 
304, Vol. I, say# regarding the colour of the eggs of Piinia inotnata still 
more rarely it is a clear pinkish white. Those latter eggs are so rare 
that X have only soon six in almost as many hundreds.’* Now it is a very 
curious fact that I have, here, in Gonda District U, P. found no less than 
17 nests containing these pink or white variety of Ptinias eggs. 

During the whole of my time in India, now nearly 40 years, I havo 
examined many hundreds of nests of this bird, but never came across this 
variety of eggs till now. Only once before have I seen them and this 
clutch was sent mo in the nest by an Indigo Planter friend in Ohamparan. 
The nest had boon attached to the leaves of the growing indigo plant and out 
down when the indigo was being out for manufacture. At the time I did not 
know what bird the eggs belonged to, though from the general markings of the 
eggs and construction of nest I presumed they were those of PAnomata. 

Last year one of my men told me he had found a nest with 4 eggs but 
did not know the bird, sol went to identify it. and to my surprise and delight, 
they were the white variety of P. inomata. Since then during last season 
(1918) I have taken the following Clutches — all of the white variety. 

3rd July — 4 eggs — afresh. In * Akhora * brush. 

17th „ 4 „ „ In coarse grass, ( * Khar* ). 

25th „ 3 „ „ In Sugar cane. 

26th „ 5 ,, „ In ‘ munj * grass. 

19th Aug. 3 „ „ „ „ 

This season (1919) I have taken the following : — 

17 th July — 1 egg fresh.. Nest in ^Akhora* bush. The man should not 

have taken tliis single egg. But waited for 
clutch. 

29th „ 5 „ „ In * Munj * grass. 

2nd Aug. 4 „ „ Sugar cane. 

4th „ 5 „ Hard sot. So left them to hatch out. In Sugar cane. 

6th „ 5 „ Slighty set. In * munj * grass. 

9th „ 5 „ Fresh. Sugar oano. 

12th „ 4 „ „ 'Munj.* 

16th „ 6 „ Slighty incubated. In jowari (Labateah) growing 

crops, 

16th „ 4 „ Fresh. Sugar cane. 

19th ,, 4 ,, ,, „ 

21st „ 6 „ „ ^Munj.* 

21«t „ 5 „ „ Sugar cane. 
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They were all typioal inomata neste* Attached to the leaves of the 
shrub, Rrass, or sugar-cane, I do not know the soientiho name for * Akhora * 
plant, but it is a very common shrub about here, and a very favourite nesting 
place for 1\ tnomata, I\ BoeiaUs and Tailqr bird. The eggs also are a 
replica of the blue variety, only with the ground, white in place of blue. 
The markings are very beautiful shining up well on the white ground. 
Some have the etchings, but others only large blotches of colour of two 
shades, one clutch having hardly any of the white shining owing to their 
being clouded one with claret brick red. 

There can be no doubt that these eggs are those of P, inomata, T was 
doubtful on shooting one bird, as it none resembled the description of 
P, blanfordif but 1 sent it to Hugh Whistler who kindly identified it and 
confirmed the identification as P, hwrnata. 

Now, nearly all these eggs have been taken in onr locality, vh.^ Wasir- 
giing in this l)iRtTict, only two nests having been taken at Croiula itself. 
Of course it may be that this bird in other localities also lays white eggs 
as personally I have only examined nests in these two places, bnt my 
friend Mr. Hutchison, who has cjollocted eggs in (hinda District for years 
has never come across this white variety : How can this bo accounted for 
that in only one locality, practically in all India nearly every bird of this 
species lays white eggs ? At Wasirgung, f only came across 4 nests with 
blue eggs. The general features of Wasirgung are in no way different 
from other parts of the District, except that there are some large pieces of 
water. Lakes in fact, but this cannot account for it. 

As I think this is worth ])lacing on record, I am sending you this note 
for the Journal, 1 am also sending you a bird skin, a nest, and a clutch of 
these eggs for the Society’s Museum. 


F. KEED 

Ctonda, Ornw, 7tb 8ept 1919. 

No. VIL-NOTE ON THE mQmJ AR {CAPRI ^[ULGU8 .mVPTICUS)- 

I saw a curious sight the other day, which may bo worth recording. J 
was motoring along the Gurmat Ali road at 4-80 p.m., on tho 8th August 
and saw a nurabor of Egyptian Nightjars (C. ayupticun) flying slowly and 
aimlessly about in the hot sun, they were not feeding at all, and the only 
explanation 1 can think of is that the excessive heat had made tho ground 
too hot to sit on I Tho temperature on this particular day registered 
121-7'^ It is curious, if my theory is correct that tho birds had not the 
sense to settle length wise on the palm branches for the timo being. 

W. M. LOGAN HOME Ma.tob, m.b.f. 

Mkisopotamia, August 1919 

No. VIII.—STRANGE BEHAVIOUR OF A WILD BIRD. 

Whilst walking on the sands at Btrohington, Kent, with my wife, 1 saw a 
Guillemot at the waters edge, so we walked over to look at it. It resisted 
my efforts at picking it up and managed to peck me once or twice ; finally I 
mftQftged to lift it up. It then became quiet and allowed us both to scratch 
its bead. As several small boys were playing near by, I carried the bird out 
on to the rooks and threw it into deep water ; it swam out to sea for a short 
distance^ then turned round and faced me. I offered it a shrimp so it swam 
in and took it from my hand, finally climbing on to the rooks at my foot. 
We both again scratched its head and put it back into the water, being ra - 
ther afraid the small boys might get hold of it. We then went home to tea 
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and returned later to see how it was getting on* It was swimming about 
and feeding quite happily. I was unable to find any reason for its apparent 
tameness* The weather previously had'not been rough; so there was no 
reason for exhaustion. I examined it carefully but could find no injury nor 
was it ill nourished and from the way it was feeding later on it did not 
seem distressed in any way. It occurred to me thOt this strange behaviour 
in a wild bird might prove of interest to your readers, so send it to you. 

BiRoniKQTox-oK-BsA; Kbnt, B. M. BOYD, m.o., 

October 1919. Major, E.A.M.C. 


No. rX,-THE BLTJE.BKKASTED QUAIL (EXCALFACTOEIA 
CHlNEmih) AT MIRZAPUR. 

Mr. H. Branford of Mirzapore has just sent me for identification the skin 
of a small quail which he shot out of sugarcane; 4 feet high at Mirzapure, on 
J7th July 1919. It proves to be a of the blue-breasted quail (Ex- 

oalfaotoria chincnsk). As Mr. Branford states that in 28 years shooting 
in the locality ho has not previously mot with the species, and as' Mirzapore 
appears somewhat out of its range, as given in Blanford and Oates* work 
you may care to insert this record in the Journal. 

Jhano, HUGH WHISTLER, f.z.s., 

3Ut July 1919. Indian PoiirE. 

No. X.-BIUDS OF DIFFERENT SPECIES NESTING IN COMPANY. 

The frequency with which I have found nosts of different species in the 
same tree rather surpnsed me. Dewar has, 1 think, noted in one of his books 
that the Oriole often builds in company with the Black Drongo and it must 
very often bo the attractive presence of this excellent watchman that 
accounts for others choosing the same site for nesting purposes. 

On several occasions 1 have found three or more nests belonging to 
different species in one tree and mention three cases. 

19th June : A mango tree of small aize contained, 20 feet up, a nest of 
the Black Drongo with four white eggs ; /> ft. higher up was a nest of the 
Southern Green Pigeon with two eggs ; and slightly higher and to one side 
was the nest of a lied Turtle Dove with one egg. 

20th June: In an ordinary sized mango were first of all a lied-vented 
Bulbul*s nest containing two eggs, then a little higher a Jungle Babbler’s 
with three eggs, then a 8. Green Pigeon’s with two eggs and finally a Black 
Drongo’s containing two oggs. 

7th July : A mango tree was the choice of a S. Green Pigeon (2 eggs), 
below it of a Black Drongo (8 eggs) and 10 ft. from the ground of a Red- 
vented Bulbul (2 young bird^), 

I took the Green Pigeons’ eggs as they were of an unusual shape. By 
the Ifith the Drongos had hatched out and there was another nost of a 
Green Pigeon with one egg. 

Lucknow, lOfA Auguit 1919. G. 0. ALLEN, i.o.s. 


No, XI.— THE RED TURTLE-DOVE ((EEOPEPELIA T. 
TRANQUEBARICA) IN UNAO, U. P. 

With reference to the notes on this bird on pp. 157 &> 581 ot Vo}, XXIIl, 
I had noticed it in Unao in January 1914 often feeding along with the In- 
dian Ring-Dove but 1 have no note of ever having seen many of them. 
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This year however on 19th June In the same district 1 noticed them in 
very largo numbers on an open bit of ground that was once a Government 
babul plantation (it has nearly all been cut down now). 1 commenced to 
count a Hock and found there were 26 cocks and a few hens. 

I soon saw a bigger lot: this numbered over 50 including both sexes. In 
another flock there were over a hundred birds of this species. 

They were all busyfeeding — this was early in the morning— in dense flocks 
which consisted entirely of this species as a rule. The whole bit of usar ” 
there was dotted with these flocks, the colour of tlie flocks making very 
oonspiciious patches. They were brooding now as I took the flrst nest on 
May 6th. A couple of days later I took two eggs from one nest and three 
from another, all in the same babul tree. 

The nest is so flimsy that it takes quite a lot of nnding. In that tree 
was also a nest of the Large Grey Babbler containing eggs. There appear- 
ed to be several other Hod Turtle Doves nests without eggs in this tree and 
they were evidently not deterred by my attentions as 1 took yet another 
nest on 17th Juno from this same tree. 

This babul tree was evidently particularly popular with this species — it 
was not far from where i had soon so many of them— as 1 only found one or 
two other nests, in difl'erent trees, towards the end of June. 

The place whore T noticed those birtls so numerous, was a spot 1 often 
visited while out nest huntingso prosuinably they were not ail breeding in the 
neighbourhood at that time an any rate 

Lu(‘Know', lOf^ Awjmi 1019. G, O. ALLEN, i.o.s, 


No. XTI, - ACCIDENTS TO VULTCiJES. 

In Vol. 16 (J801) of the ibis, Capt. Irby has recorded an instance of an 
Indian Long-billed Vulture indinis) being caught inside a horse’s 

belly. An interesting accident was described to me in August 1915 (I did 
not witness it myself) shortly after it had been observed. 

A moribund ox was lying by the side of the Ghakrata road in Dehra Diiu. 
Vultures were hard at it and had picked out its eyes. One had evi- 
dently gone for the tongue and to do so had put its head right inside the 
ox*8 mouth. As an expiring oftbrt or by some involuntary muscular 
contraetion the mouth had closed tightly over the vulture’s head the bird 
helplessly flapping its wings in its eflurts to extricate it. The other vultures 
evidently realizing something was wrong held oft'. 

Lucknow, 10//f August 1019. G. O. ALLEN, i.o.s. 


No. XllI.-HOVEKINa HABIT OF THE SPOTTED OWLET 
{ATHENE BllAHMA). 

Is it A common habit with Athene brahma to hover P 1 happen to have 
twice noticed it. The first occasion was in February 1917 at Jaunpur when 
this little owl at dusk flew out from a tree and several times hovered for 
some considerable time over a barley field in difl'erent places. 1 saw 
exactly the same thing at Pinjaur in November 1918. 


Luoknow, 10ft August 1919. 
20 


G. 0. ALLEN, I.O.S. 
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No. XIV.-A 17 SCALE KRAIT (SUNGARUS CAERULEUS) 
FROM BANGALORB. 

1 ha^e just examined a 'f&ty unuaual specimen of the common krait. It is 
a jaTcnile example measuring 1 foot 8{ inches. Tail 2^ inches. In this 
the scale rows instead of coming to 15 at or near the neck, remain 17 (or 
16) for 11} inches behind the snout. I have carefully studied the lepi- 
dosis and find on the left side there are A rows of costals below the verte- 
bral, until a point 11} inches from the snout. Here the 4th and 5th rows 
above the ventrals fuse and become 7 to the vent. At points 8}, 5}, and 
6} inches from the snout the 8rd and 4th, or 4th and 6th rows above the 
ventrals fuse, reducing the count to 7, but at each spot 8 scales later the 
4th row subdivides to ro' establish 8 rows. On the right side the costals 
are 8 to 1 1 1 inches behind the snout. At this point they become 7 by a 
fusion of the 4th and 6th rows above the ventrals and remain so to the 
vent. At points 4, 7} and 11} inches from the snout by a similar fusion 
the rows come tt) 7, but 8 scales later by a division of the 4th row, 8 costals 
are re-established. In this Journal (Vol. XXII, p. 402) I remarked upon 
two kraits from Jheltim, and Sholapur which I considered of the species 
oaemleuB^ and which showed a similar unusual departure from the 
normal. In both of these there were 1 7 scale rows in the entire body 
length. It occasionally happens that one sees an individual with a scale in 
the vertebral row here and there divided so as to bring the count to 17 at 
this particular spot. Prater has recorded such an example in this Journal 
recently (Vol. XXVI, p. 684), This aberration however is a very different 
one from that in which the costals exhibit a supernumerary row. 

The specimen 1 have just remarked upon has the vertebrals as broad as 
in normal 15 scale kraits, and appears by colouration, and other features to 
be a caeruleuB^ and not a Btndantui, 

The arguments in favbur of uniting caemleug and sindanm under the 
formei title, are becoming steadily more forcible. 

F. WALL, 

Lisut.-Colonbl, i.m.b. 

Banqalobe, lit Auffuit 1919. 


No. XV.-EARLY OOOURRKNOB OF THE PAINTED LADY ( VANESSA 
CARDUI, LJ IN THE DARBHANGA DISTRICT, BEHAR. 

While going round my work this morning I saw a Painted Lady 
(F. oardui L.). It settled about a couple of feet in front of me, and then 
flew off for a short distance, settling again. I again went up to within 
a couple of feet of it to make sure of its identity. This species is not uncom- 
mon here from the beginning of March to the first few days of April. I have 
got specimens from the first of the former month up to the 4th of the 
latter one, but they seem commonest after the middle of March. I 
have not seen them here at any other time. 

OHAS.;]^. INGLIS, M.B.O.IT. 

Baohownxx Fit., Lahxbia Sabai, 

14fA October 1919. 
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No. XVl.^A CURIOUS METHOD OF FEEDING NOTED IN 
DANAIS LIMN I ACE. Ckam. 

Late in May last a large swarm of Danau limniacPf Cram.^ was found in 
the compound of our Laboratory in Bangalore on the numerous Crotolaria 
striata plants — with which a good i>ortion of tho Laboratory compound is 
covered. Each tender and succulent pod of tho plants had not less than 
two or throe butterflies on it. The insects wore found very busy scratching 
up the surface of the pods with the claws of their middle pair of legs in a 
steady and persistent manner, tho tip of tho uncoiled proboscis following 
the scratched portions at the same time and sucking up tho juice oozing 
out of tho small wound. ‘When a group of butterflies on a plant was dis- 
turbed they scattered away and soon after another group of them was 
found to settle nu the plant and get very busy at tho sa.ne work. After 
a group of butterflies were at a sot of pods for about five minutes the sur- 
face c)f the pods was found to be scratched in patches. Except teak 
{Teotnna yrandis) no other plant (»r weed was found to be m blossom in or 
around the Laboratory compound. A few stragglers of Euploea core, Cram, 
were als<) found amidst thcj swarm of hmniace feeding in a similar manner. 

T. V. SUBHAHMANIAM, 
JrNioR Assistant Entomologist. 

DkPAHTMEKT of AuKK'rLTUJlK, 

Banoalork, 

8^/i Aur/mt 1919. 


No. XVJL—NOTES FROM THE ORIENTAL SPORTING MAGAZINE, 
JUNE 1828 TO JUNE 1833. 

At page 31 1 of Volume XXVI, the w’ritor expressed a hope to be able to 
collate some further notes from old sporting magazines, and is now able to 
furnish a few notes on tho Old Series of tho Oriental Sporting Magazine.” 

IHff Sticking : At page 12 of the Magazine for June 1828 is the epic 
poem ** The Next Grey Boar we See,” and in the October number for 1830 is 
published the well known song “ Saddle Spur and Spear,” tho author 
being ** S. Y. S.”. 

In the same number the contributor of tho doings of the Sholapur H i n 
says that when at Deesa ho killed the largest hog he had ever seen ; 6 feet, 
1 inch long : tushes 10 inches. 

This record gives a length longer by seven inches than any recorded at 
page 740 of Volume XXV of our Journal. It is unfortunate that the 
vreight is not stated. 

In March 1918 Major Gordon, r.h.a., speared a boar at Abu Jisra on tho 
Diala River, which measured 38 inches at the withers and weighed 267 lbs. 
Had this animal been killed earlier in the year tho weight would have 
been quite 300 lbs. : a monster indeed. I have no note of this length so a 
comparison with the Deesa boar is not possible. 

Doings of tho Ahmednugger Hunt and Tent Club are contributed to the 
1829 issue, 16 hogs having been speared in the Godavery River direction 
between 23rd September and 8th October 1828. 

ftint r. Percussion, In the October number of 1828 ** Percussion'* writes 
from Bombay under date 25th May to persuade those sportsmen still 
using the good old flint lock ” from ignorance or in a spirit of contradic- 
tion to discard it for a percussion look. 
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Big Jumps. In the eetad iesue i» un extract from ' an Bngliih newspaper, 
the Observer ” of March 24th, 1828, which states that a horse, the 
property of Captain O’Hanlon, whilst galloping the other day, in the vicinity 
of Cheltenham, covered, in a single bound, the enormous distance of thirty- 
five feet and a half.” 

Bears. In August 1880 the Magazine reproduces a Heview, from the 

London Literary Gazette,” of the Field Sports of the North of Burope : 
1827-28 by L. Lloyd, Esquire. 

The BeWew is a lengthy one and many anecdotes are given as to bears 
of Scandinavia which, in the words of the Ueviewer, ** though doubtless 
founded on fact are occasionally, perhaps, a little embellished.” 

Of the ” embellished ” description is “ a bear has boon soon walking on 
his hinder feet along a small tree that stretched across a river, bearing a 
dead horse in his fore paws!” Readers can visualize the perform- 
ance. 

Of tho “ founded on fact ” kind the maltroatmont of an old soldier by 
an enraged bruin is of interest with reference to a similar occurrence 
related in our journal as having happened to a native near Mount Abu in 
Rajputana (Volume XXIV, page 854). 

The old soldier who was so sadly mauled in 1790, was knocked over by 
the bear which seized him with his teeth by the back of the head as 
he was lying face downwards. The beast tore otf the whole of hia scalp 
from the nape of the neck upwards so that it merely hung to the fore- 
head by a strip of skin whioh was severed by the surgeon who dressed the 
wound. 

The scalp is described, when soparatml from tho head, exactly resem- 
bling a peruke I It is not related whether tlio man recovered from this 
injury, but probably he did, as it is quaintly recorded that “ having no hair 
he was unable to comply with the lio)»,ulations which re<piire<l it to bo worn 
m a certain form and so was discharged from the army ! ” 

Bustard, A Lover of all Sports ” writes from Ahmoduugger on Ist 
August 1829 to say that between 1809 when he killed his first bustard at 
88 paces with No, 5 shot using a double barrel gun by H. Nock, and date 
of wnting, he has bagged 981 bustard. He gives the weight of cock birds 
as varying from 18 to 82 lbs. and a few ounces, and of hens as from 8 lbs. 
to 15 lbs. 

Sixteen years ago tho present writer saw and shot bustard in the 
Hyderabad territory north of the Oodavery River. 

IHdtlles, In 1831, ”J, G,” propounds the riddle ” why are snipes like the 
Bombay hawkers ” and tells us as the answer “ Because they are Chorers 
with long bills.” 

Tiger shooting, * Nimrod in the East ”, writing in July 1831, relates the 
doings of his party shooting in Khandeish. The bag for the period 7th 
April to 20th May was 46 tigers, 9 bears, 1 cheeta. Four elephants were used. 
Sportsmen who know the Tapti River country will be interested to see tho 
names of the various places at which sport was then obtained ; Bhoda ; 
Bultanpur ; Perkassa ; Tnlloda ; Bainunganm ; Pimpaloair ; Moolleir. 25 
tigers and 4 bears wore killed between 8th and 28th April inclusive. 

A Tiger ** Basket'^ A sporting contributor writing from Dharwar on 10th 
January 1832, describes the use of ** a tiger basket,” when following up a 
wounded beast. He describes the basket as being, perhaps, the best sub- 
stitute for an elephant. It was about seven feet high, and large enqugh to 
hold three people comfortably, and made of bamboos so strong as to resist 
the charge of a tiger. 

On the occasion in question the writer relates that he pitched hts tiger 
basket fifteen yards from the bush in Whioh the wounded animal la3r» m 
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the beast went out the other side and gave np opportunity. We may say 
for him that he was fortunate not to be charged before he got into his 
** basket.” 


BABaiLLY, 27th August 1919. 


11. W. BURTON, Lt.-Col., 
Indian Army. 


No. XVllf.-^AN ANOMALY IN FLORAL BIOLOGY. 

In Papilionaceous flowers as a rule the standard (or voxillum) which 
is the largest petal is towards the posterior side and stands upwards, the 
two wings (ala>) are laterally situated and the keel petals (carina) which 
enoloso the stamens and the pistd arc directed donnwards. Tho wings 
afford the landing place for the insects which get dusted with pollen on 
their ventral side or abdomen. In the following cases, however, the 
Howors become completely reversed so that the standard instead of tho 
wings and the keel is brought down and forms the platfonn for the 
pollinating insect. The wings and keel petals on the other hand are car- 
ried up along with the euelosod stamens and the pistil, and insects will 
therefore receive the pollen on their back and not on their abdomen. 

1. Cana vat in imsiformn^ DC. 

(The Sword Bean), 

The flowers are confined to the terminal portion of tho raceme and by 
their own weight bring down this portion of the iulloroscence which thereby 
rosembles an inverted candelabrum. Wlion the raceme thus hangs down 
the Howers also are completely inverted and tho above moutioned anomaly 
results. When it does not droop, as it sometimes happens when it is 
small or few Howerod, the inversion is brought about in another w’ay. 

The posterior two-lobed portion of the calyx together wdth the adjoining 
standard petal is heavier than tho rest of the flower and is consequently 
pulled down by gravity helped by a slight torsion on the part of tho 
pedicel. The dowers aro also negatively geotropic so that those that art- 
placed below when the inflorosceuce is horizontal arc raised up in or<ler 
o bo exposed to light. This is very evident even in the bud stage. 

It IS interesting to note that the corolla changes its colour later in the 
tlay from [)ink to light purple, a signal to keep off insects, when no longer 
requiretl. At the same time the standard approaches the tip of the keel 
and closes the entrance. Self-pollination is certain as the anthers and 
stigma mature at the same time, but I have slso noticed ffowers wherein the 
stigma projects beyond the level of the anthers. These must necessarily 
be cross-pollinated. 

Among insect visitors I have observed the Carpenter bee. But the 
flowers are always infested with tho Urge black ants. 

Clitona temateay L. 

In this case the inflorescence is axillary and single flowered and the 
flower leans on its heaviest side borne by the short pliant pedicel. The 
standard is the largest petal and the wings and keel are much reduced. 

In one flower that I examined the standard weighed, 268 gm. whereas 
the wings and the keel together with the stamens and the pistil weighed 
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otily *099 gill. Th» invortion thevefor* is olsArly. das to otie-sids welglit* 
The flowers open from fl to 10 a.x./ and are visited by the common batter* 
flies. 

A similar peculiarity in floral bioWy has been recordedf for a species 
of Bfythnm, viz., in E, crista gaili a Srazilian species where the flower is 
said to be twisted through 180^ (supination) so as to bring the standard 
downwards which affords the landing place for visiters. 

II. 

TbUination in Erythrina intUca, Laxnk. 

According to Soott-Elliot| the flowers of Erythrina eaffra (S. Africa) are 
ornithophilous, but the birds get dusted with pollen on their breasts. 
This observer also studied the arrangement in E, indica in Mauritius and 
says it is the same as in E. eaffra, 1 am able to confirm this by my own 
observation in the Agricultural College, Botanical Garden, in February last. 
In this species which is common in S. India the wing and keel petals are 
much reduced and form a kind of cup in which the nectar is stored. The 
standard is large and bright, scarlet in colour but does not provide 
the platform for visitors. The flowers are densely and spirally arranged 
on the axes which radiate horizontally from tlie ends of branches. The 
stamens and pistil diverge from the standard and the stigma abruptly 
bends towards tho standard. Soot-BUiotS wrongly says it is below the 
anthers. It is on the other hand projected a little forward, 

Between 8 and 9 in tho morning 1 have seen crows making a prolonged 
stay in the branches and drinking nectar freely from the flowers. Fine 
little birds with long beaks and yelldw breasts (P) which 1 have often 
observed in Moringa and Adhatoda are also constant visitors. I'hese hop 
along tho peduncle and thrust their beaks between the keel and the 
staminal column and drink the sweet juice. It is also a pleasing sight to 
see squirrels gently walk along the peduncle and taste the nectar. The 
plant really trades on very liberal terms with these creatures. To my 
great sutpriso I was able to draw C.C. of the nectar from 30 flowers. 
This comes to 6 0.0. per 100 ! 

P. S. JTVANNA RAO, m.a. 

LawIiVy Hoad, P.O., Ooimbato&b, 

1th August 1919. 

♦ C. K. 0. Fischer in Bomb. Nat. Hist. Journ. Vol., XVII, p. 405. 
t Knuth, Hanlbook of Flower Pollination, Vol. II, p. 338. 

I Ainols of Botany, Vol. IV, p. 968. 

ilhid. 
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only *099 gm. The inversion therefore ie clearly^ due to one-eide weight. 
The flowers open from 5 to 10 a.bc./ and are visited by the common bu^r- 
flies* 

A similar peculiarity in floral biology has been recordedf for a species 
of Brythrim, viz.^ in JS, crista yalU a Brazilian species whore the flower is 
said to be twisted through 180** (supination) so as to bring the standard 
downwards which affords the landing place for visiters* 

11 . 

Pollination in Erythrina indtoa, Lamk. 

According to 8cott-Blliott the flowers of Erythrina oaffra (S. Africa) are 
ornithophilous, but the birds get dusted with pollen on their breasts. 
This observer also studied the arrangement in E, indica in Mauritius and 
saj^s it is the same as in E, caffra, I am able to confirm this by my own 
observation in the Agricultural College, Botanical Garden, in February last. 
In this species which is common in 8. India the wing and keel petals are 
much reduced and form a kind of cup in which the nectar is stored. The 
standard. is large and bright, scarlet in colour but does not provide 
the platform for visitors. Tho flowers are densely and spirally arranged 
on the axes which radiate horizontally from the ends of branches. The 
stamens and pistil diverge from the standard and the stigma abruptly 
bends towards the standard. Scot-Elliot$ wrongly says it is below the 
anthers. It is ou the other hand projected a little forward. 

Between 8 and 9 in the morning I have seen crows nmking a prolonged 
stay in the branches an<l drinking nectar freely from the flowers. Fine 
lit^e birds with long beaks and yellow breasts (P) whioh I have often 
observed in Morinya and Adhatoda are also constant visitors. 1'hese hop 
alou^ tho peduncle and thrust their beaks between the keel and the 
staminal column and drink the sweet juice. It is also a pleasing sight to 
see squirrels gently walk along the peduncle and taste the nectar. The 
plant really trades on very liberal terms with these creatures. To my 
great surprise I was able to draw C.C. of the nectar from 30 flowers. 
This comes to 5 0.0. per 100 1 

P. S. JIVANNA EAO, m.a. 

Lawlzy Road, P.O., OoiMBAToas, 

7th Ahyust 1019. 

* 0. B. C. Fischer lu Bomb. Nat. Hist. Joam. Vol., XVII, p. 406. 
t Knuth. Hanlbook of Flower Pollination, Vol. II, p. 338. 

t Annals of Botany, Vol. IV, p. 908. 
ilbid. 
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(Sd.) L. H. SATILE, 
Hmermj Trnmatr, 
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PROCEEDINGS 

OF A MEETING HELD ON 20th AUGUST 1919. 

A meeting of members of the Bombay Natural History Society took plaoo 
on Wednesday, the 20th August 1919. The election of the following 
13 new members since the last meeting was announced: — 

Major G, 0. Campbell, Meerut; Mrs. E. H. A. Nicolas, Barabanki ; Major 
H* R. Lawrence, I. A., Hyderabad, Deccan ; Mr, B. 0. A. Allen, Calcutta ; 
Capt, J, H.Boag, M.C., R.A.M.C., Jhausi ; Mr. F. Thomas, Bom^y ; Dr. C. 
L. Digby Roberts, Kalimpong ; Mr. E. W. Butler, Dooars ; Mrs, W. Priestley, 
Bombay; Mr. A. A. Phillips, I.S.R., Mianwali, Punjab ; Dr. Ida Colthurst,. 
Calcutta ; Capt. M. S. Harvey Jones, Mhow ; and Capt. J. S. McLellan, 
Poona. 

The following contributions to the Museum were rooeived since the last 
meeting : - 


1 Maccelland’s Coral Snake, .... 

Callophii macdellandi. 

I Shaw’s StriatedWolf Snake, 1 

l4/eod<m ttyiatHt. ' , y 

1 The Common Krait, Bm- ( ‘ ' * ’ ' * 

garui oaeruleus, * 

28 Birds 1 

1 Levantine Viper, Vipera 
libetina, 

1 Speokled-bellied Racer or ^ MeBOi>otamia 
Dhaman, Zarnsnis vmtH- 
maoulatun. 

1 Mu» famuiuB . . . . Ootacaiiiund 

2 Indian Black Buck, Dhar, C. 1. 

ceroicapra, 

iS Birds . . 1 

17 Lizards > Bandar-i-ga^, ne ar 

i 12 Snakes J Caspian Province. 

1 Tortoise (alive) . . 1 

1 Glass Snake*Lizard, Ophi~ Menjil, N. Persia. 

murun apu9, ) 

I Burmese Slow-Lorie, Nyctico- Bassein, Burma 
bu» oQuoany. 

8 Arabian Fmit Bats, Jlous$ttu8 Karachi . . 
atabioa, 

1 Snake Aleppo . . 

2 Skulls of Persian Gazelle, , . Sheik-Baad 

Oazella SHbyuttwo 0 a, 

4 Tortoises, BelKa erasdeollii^ Near Bangkok. 
Tt 9 tudo ekmyalutf Oeomyda Hills near Chum- 
f/rmdis, H. anmndalci, poru, Siam. 


Major R.CollisHaL! 
lowes, K.A.M.O. 

F. Field. 


Major W. M. Logan 
Home. 

Capt. P. H. Gosse 
H. H. The Maharaja 
of Dhar. 

Capt. O.M.lngoidby, 


Capt. C. B. Tice- 
hurst. 

Major A* L. Mao- 
kensde. 

Rev. Wormald. 

Dr. Malcolm Smith. 


I 
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Oontribution. 


. . I Hlan-gn, Burma J 
. I Rangoon. 


4 Snakes, T, nuchaits, 1, . 

SaBtem Bronze-baok, Tbandaung Hills, 

EendrophtH piotus, 1 Touiigoo District. 

Banded Wolf Snake, and 

Lyoodon faciatui, 

1 Worm . , . . Hlan-ga, 1 

1 Scorpion . . . Rangoon. 

1 Pigmy Shrew . . . . J 

1 Hodgson's Tree Mouse,*! 

Vandeluria dMneticoXa, | 

with four young. > Nagrispur, 

1 Hodgson's Groy-bellied Rat, j I joeling. 

Rattua nitidus, J 

1 Skin of Puff-adder . . . . East Africa 

I Pallas* Squirrel, CdlloHoiu- ^ 


Dr. H. H. MarshaU. 


Dar- Mr, O. Lindgren. 


Major K. G. Gbar- 

L r auas oquirrei, iJtnioHo%u^ I puroy . 

1 Bambw>-Uat,^»so»»y«p«<-| ’“***“’ 

inoHU9. J 

I Large-Spotted Viper, Lnehe^ Lebuug, Darjee- Mr. P. G. Leu ton 
/rts monticola. > hug. 

1 Southoru Grackle (alive), iPurchased . . Mr. T. Davis, I.O.S. 

Eulaben reliyiosa. j 

I Zammintj I Voniia and 1 Li- Qizil Uobat, Meso- Lt.-Col. H. D. Poile. 

zard. potamia 

1 Javelin Sandboa, •• Mr. FitzGerald. 

4 Jungle Squirrels, Funambulus Trevandruni . . Trovandrum Muse- 

tnntnatUH. um. 

1 Malayan Dwarf Snake, -| 

Catamaria pavimentata, 

1 Striped-bollied Keel-tail, 

Trachischium montioola, < 

1 Striped Kukri Snake, >^* 7710 - • 

tU cyclurus» 

1 Himalayan Bush Snake,! Tura, Assam. .. Mrs. F. B. Jackson. 

Tropidonotu* himalayanua, 

1 The Common Green Viper, 

Laohe^H yramineua. 

1 Glass Snake Lizard, Ophu \ 

ftaurua yracilis (head only). 

5 Lantern Hies. J 

68 Birds, !2 Gerbilles . . ) 

4 Eggs of White Stork CVoo- j / Major R. E. Ohees- 

nia alba. | j man. 

6 „ of Magpie JHoa ruH’» )• Mesopotamia . . j Major Gonl. Sir 

tioa. j f Percy Cox. 

3 „ of Collared Pratincole j 

Glamdapratincola,J 

1 Royal Snake, Zamenia diade- Jodhpur . , Mrs. 0. Patterson. 


Mr. FitzGerald. 
Trovandrum Muse- 


Mrs. F. B. Jackson. 


Major R. E. Ohees- 
man. 

j Major Genl. Sir 
Percy Cox. 


Mrs. 0. Patterson. 


inor contributions from : — Maharaj Kumar Vijayaraju of Outoh, 
Mr. L. Newcome, Col. Mereweather, Major H. Brown, Mr. T. H. Cameron, 
and Mr. N. B. Kinnear. 

A paper on ** The Power of Scent in Wild Animals, '' by B. C. Stuart 
Baker was read and then the meeting ended with a vote of thanks to the 
various contributors. 









